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EDITORIAL 


Foresters Must THINK 


quite properly—to choose. Sud- 

denly our professional responsibil- 
ities loom larger before us. They in- 
tegrate with important questions of public 
policy. It is appropriate to inquire care- 
fully regarding the character of those 
responsibilities. Clear thinking should 
precede choice. 

Whether we have attained the stature 
of a true profession has in some quar- 
ters been held ground for fair debate. 
About that we need not now greatly con- 
cern ourselves. After all, the proof of 
the pudding is in the eating. While 
popular usage recognizes no_hall-mark 
that clearly sets apart professional from 
non-professional callings, specialized re- 
sponsibilities is basic. To the extent 
that foresters effectively and manifestly 
render a specialized ‘service to society 
that includes the assumption of peculiar 
group responsibilities, their calling will 
be esteemed professional. 

In origin, we are told, the term “pro- 
fession” meant a public avowal, commit- 
ment, and dedication; the pledge or dec- 
laration made on entering a religious 
order. Thence the meaning enlarged to 
cover “a vocation in which a professed 
[i. e. avowed, pledged] knowledge of some 
department of learning or science is used 
in its application to the affairs of others, 
or in the practice of an art founded 


SORESTERS have been exhorted— 
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upon it.” Organized professions seek to 
safeguard the public against false claims; 
to draw the line between quacks and true 
“doctors” or “professors”’—at one time 
interchangeable terms. And the harder 
it is for the uninformed layman to draw 
the line, the greater the need for a de- 
pendable certification. 

The public soon finds out whether the 
work of the shoemaker, the baker, the 
carpenter, is good or bad, but it must 
take its professional men largely on faith. 
Trained foresters, as an organized body, 
can serve both their own interests and 
the general interest by providing assured 
standards of professional competence. 
And to some this seems enough. 

Foresters, they say, are technicians. 
For that they were educated, and to that 
as a life work they give themselves. 
They neither undertook to be nor pre- 
pared themselves to be statesmen, deter- 
miners of public economic policies, so- 
ciological experts and salvationists, par- 
tisan crusaders enlisted to help set up (if 
it works) a better order. Why wish all 
this on them—why should they choose? 

But if the public obligation of the pro- 
fession of forestry extends no further 
than assuring individual competence and 
integrity, wherein after all is it socially 
superior to a good trade union? A 
union card is supposed to certify com- 
petence for a specialized task; and an 
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obligation to deal fairly and deserve trust 
is not confined to a limited class of 
workers. A specialized collective respon- 
sibility of leadership and public service 
in its own field is of the very essence of 
a profession. The times demand of for- 
esters that they clarify in their own minds 
the scope and nature of this collective 
responsibility of their profession, and 
put forth their best collective effort to 
redeem it. To say that no public obliga- 
tion rests upon foresters collectively, but 
that their duties are adequately discharged 
if their employers or clients get what they 
pay for, cuts away the props of the pro- 
fessional standing. 

Even so, the obligation resting on all 
citizens to take part, as best they may, 
in the effort for better conditions would 
remain. Merely as citizens, foresters 
obviously have certain responsibilities for 
enlightening and leading public opinion, 
in matters regarding which they have 
special knowledge. And right there rises 
a question. As foresters, what do for- 
esters know that entitles them to speak 
as experts in the field of public policy? 


An essential part of an adequate educa- 
tion for professional work in forestry, as 
distinguished from craftsmen’s work, is a 
good grounding in forest economies and 
forest policy. A professional education 
must do more than turn out competent 
technicians. It instructs in the basic prin- 
ciples of a body of science. Foresters 
whose professional education has not pre- 
pared them to take part as specialists in 
the discussion and formulation of public 
policies of forestry are therefore deficient 
in basic acquaintance with a subdivision 
of the organized body of knowledge that 
makes up forestry. 


What the country does about its forest 
resources is of vital interest to all for- 
esters. To hold that the making of policies 
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and the formulation and execution of 
programs of public action are exclu- 
sively the task of officers in the public 
service not merely forgets that interest; 
it asserts an unconcern that is inconsistent 
with the obligations which primarily mark 


How- 


ever engrossing, specialized, and isolated 


and distinguish rea! professions. 


the particular job which provides an indi- 
vidual forester his livelihood, it should 
be for him no ivory tower of escape from 
a share in advancing the objectives of the 
group in which he holds membership, 
as a_ practicing professional forester. 
Educated in the basic principles of forest 
policy, he may not plead that his pro- 
fessional knowledge relates only to com- 
petence to practice individually, nor for- 
get through absorption in making himself 
a successful technician that a definite 
part of his particular calling is to think. 

For the first duty of a profession with 
respect to public policies is to scrutinize, 
weigh, criticize, and pass considered 
judgment on them. Its social value de- 


pends upon its independence. Any pro- 


fession that permits itself to be converted 


into an instrumentality of propaganda, 
that takes over ready-made doctrines, that 
obediently falls in behind commanders 
of action, that becomes subservient to 
political purposes imposed from without, 


forfeits its major claim to social esteem. — 


Loyalty within an organization set up to 
get things done demands the willing ac- 
ceptance of plans, decisions, and orders 
that are handed down from a_ su- 
perior responsible for establishing and 


attaining objectives; but loyalty to a pro-_ 


fession demands insistence upon free 
judgment, open and full discussion of all 
doubtful questions, and the right and 
duty of each individual to do his own 
thinking. 


Unanimity of opinion on the soundness 


y 
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and advisability of specific courses of 
action is neither to be expected nor de- 
sired. Men differ greatly in their view- 
point, and temperament. Some are ven- 
turous, some cautious; some are con- 
vinced individualists, others equally con- 
vinced that individualism has broken 
down and the only hope for a stable and 
advancing social order lies in the direc- 
tion of a great enlargement of public 
control over so-called individual freedom 
and past property rights. Foresters will 
differ among themselves on questions of 
this kind, very much as other men do. 
In the long run, it is best that all pro- 
posed policies, and indeed all established 
policies, be looked at in every light and 
brought under the fire of vigorous dis- 
cussion. It is one of the social respon- 
sibilities of the organized profession of 
forestry to see that this is done. 

Free discussion, however, should do 
more than give those charged with re- 
sponsibilities of administration the benefit 
of critical professional examination, from 
diverse viewpoints, of what they propose 
and execute. It should also bring about 
a concurrence of informed and expert 
opinion meriting public confidence in its 
considered verdicts and pronouncements. 
The Nation is entitled to look to the 
profession of forestry for sound profes- 
sional judgments on appropriate matters; 
and foresters are under a social obliga- 
tion, if they claim the status of an or- 
ganized profession, to throw the best 
light they can collectively on such mat- 
ters. 

Foresters are specialists in forest sci- 
ence, and in the application of that science 
for the service of human needs. The 
farther forest science advances, the better 
will it be possible to fashion forest 
policies for the effective service of public 
needs. For lack of adequate knowledge, 
the early gropers for suitable forest 
policies in the United States fell into 
many mistakes. Not until a profession 
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of forestry was created and the building 
up of specialized knowledge of American 
forests and forestry had made a substan- 
tial start, did public policies begin to 
obtain a solid footing. That footing is, 
of course, still in many respects insufhi- 
cient. It is incumbent upon foresters to 
know on what matters the profession can 
speak with certitude, and what matters 
either lie outside its peculiar province or 
involve doubtful assumptions. 

Much of the future 
No one can predict with any basis for 
assurance what kinds and quantities of 
forest products the country will require 
fifty and a hundred years hence. No one 
can foresee what either the economic or 
the political and social order then will 
be. On such matters, foresters command 
no special source of enlightment. They 
will differ amongst themselves as to the 
desirability of radical changes in the 
existing order. They will differ in their 
conception of what it is possible for gov- 
ernment to accomplish, and of what it 
is appropriate for government to under- 
take. These differences will be reflected 
in their views on many questions of forest 
policy. To the extent that forest policies 
are shaped by general political and social 
theories, they fall outside the special field 
within which foresters have peculiar qual- 
ifications to guide opinion or can be ex- 
pected to hold common ideas. 

What can be expected is that the pro- 
fession will, as a body, recognize its 
public duty to see that whatever forest 
science can contribute to the shaping of 
forest policies is effectively brought to 
bear, in the best interest of the public 
welfare. The profession is proud to have 
a history that has shown it to be imbued 
with the spirit of service to the public 
welfare first of all. No other profession 
can surpass its record in that respect. 
In the future, as in the past, foresters 
can be expected to stand unitedly for 
holding the public interest supreme. 


we cannot read. 


FORTY YEARS OF FOREST USE IN MAINE 


By AUSTIN CARY 


Senior Logging Engineer, U. S. Forest Service 


At the 1934 summer meeting of the New England Section of the Society, held in the 
Rangeley Lakes region, Austin Cary delivered the thoughtful and characteristic 
address which appears below. Rich in personal reminiscence and shrewd comments, 
it presents the observations of an old timer on the course that forest use and man- 
agement have taken in his own state during his active life, and on some of the men 
who have played important parts in building up the present forest industries of the state. 


HAVE thought that some account of 
| our surroundings from the topograph- 

ic and industrial standpoints should, 
in the first place, interest you. 

This lake on whose shore we stand lies 
at an elevation of between 1,400 and 
1,500 feet above sea level. It is the 
largest of 5 large lakes comprising the 
Rangeley chain, the axis nearly east and 
west, Umbagog the lowest at an elevation 
of something over 1,200 feet. Thence 
the Androscoggin River runs some 150 
miles to the sea. To the best of my in- 
formation, around 800 feet of the total 
fall of 1,200 is harnessed for power pur- 
poses. Paper and textile mills chiefly 
utilize this power. 

Three considerable tributaries run into 
this lake system from the north, the 
Magalloway, Cupsuptic, and Kennebago. 
Their aggregate drainage area being as 
large as it is, storage in the lakes is of 
vital importance, and many years ago use 
began to be made of it. Of late years, 
too, as need arose, this natural storage 
has been improved and supplemented. 
Thus over the hills west of us lies Sawyer 
Lake, artificially created by a dam at 
Aziscohos; it flows an extensive flat on 
the Magalloway, and territory that I sur- 
veyed, cruised, and hunted over 30 years 
ago is now 40 feet under water. Plans 
are in hand, too, for further development 
of this storage system on the Diamond, a 
tributary of the Magalloway in New 
Hampshire. Prosperous and expanding 
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industry has pushed and financed these 
developments at all stages. Today the 
Androscoggin is one of the most effective 
power rivers in the whole country. 
Turning to timber relations, we may 
note next that we stand in the best natu- 
ral spruce region of Maine, that again 
determined, as it appears, by its eleva- 
tion. Just west of us are the White 
Mountains in New Hampshire, higher 
still; from here eastward the land falls 
gradually. Moosehead Lake lies at a 
little over 1,000 feet, while the general 
elevation is less than half that on the 
New Brunswick boundary. Thus, while 
in old lumbering days a cut of 50 or 60 


millions was considered a heavy one for 


an Aroostock timber township, the natu- 
ral spruce stand of the Androscoggin was 
not far from 10 M feet per acre. Spruce 
of course was not the only tree here, 
though it has long been looked on as the 
important one; you can see for yourselves 
the composition of these forests. 
Lumbering history interests and con- 
cerns us. That for the river as a whole 
did not begin here, but in the lower and 
warmer areas near its mouth, where pine 


and oak were main elements in the natu- ~ 


ral forest. A hundred and fifty years 
ago Brunswick, at the head of tide-water, 
was the site of a large number of mills; 
later Lewiston, 30 miles above and on 
natural falls again, was a manufacturing 
center. From these points the lumber- 
men of those days reached up the river 


i sail 
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for its pine. These lakes were first dammed 
to store water for log-driving purposes. 


One thousand eight hundred fifty-two is 
a notable year in the history of this imme- 
diate section. In that year the Grand 
Trunk Railway was built from Portland to 
Montreal, following the Androscoggin from 
Bethel up until in the town of Milan, N. H., 
an easy way was found to break through 
onto the Connecticut drainage. That opened 
up fresh lumbering opportunity; and a 
man from eastern Maine, W. W. Brown by 
name, was the first to take advantage of it, 
building a mill at the head of the falls 
at Berlin. Mr. Brown, then a young and 
struggling man, was the founder of the 
present Brown Company. 


It is an easy thing to take what we 
find for granted, imagine it came of it- 
self, forget the elements of human effort 
and devising involved in it. From that 
point of view, it is interesting to note 
that, according to account, Mr. Brown’s 
enterprise nearly came to wreck with its 
first season. The simple drag sled was 
standard logging equipment of that time; 
either men hadn’t thought of it or it 
hadn’t previously been necessary to put 
the second sled under. Thus limited for 
length of haul, Mr. Brown, making his 
first cut on a branch of the Diamond, 
landed his logs where they wouldn’t 
float out in spring; they stayed there and 
rotted. 

Mr. Brown, however, like so many 
other men of his time and calling, was 
not of the sort to lie down. Some way, 
he got by that pinch; and he went on and 
expanded. You may be sure there was 
romance in this history, but of details | 
do not know. It must suffice to state how 
things stood in the early and middle 
nineties, when I was making a connec- 
tion with this country. Berlin Mills Com- 
pany was the name under which the 
business was then run. Mr. Brown was 
still effective, but his two oldest sons were 
taking over the management. A double 
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band mill was operating, while some 
years before, paper manufacture had been 
undertaken. The concern owned some 
300,000 acres of timber land in Maine 
and New Hampshire. 


So much for that, and cur entertainers 
of today. Meanwhile for some other men 
and happenings. 

A little before my time, another man 
of ability and enterprise established a 
commanding position in this general sec- 
tion, Mr. Hugh Chisholm, of Portland. 
To understand what he did, we must 
recur again to the topographic features of 
this territory. 

The Rangeley Lake system, as before 
noted, lies east and west; from its dis- 
charge at the west end the river runs 
south, in a rough section immediately 
under the White Mountains. Then it 
runs east for some 50 miles, later to turn 
again south for its final destination. Be- 
tween the lakes and this east-running | 
section of the river lies the mountain 
barrier that you see to the south of us. 
Well down in the section of the river 
mentioned was a magnificent natural 
fall, that for many years was unutilized. 
Mr. Chisholm saw the points of the 
situation, and was the developer of Rum- 
ford Falls accordingly. He built a rail- 
way to it from Portland, located vast pa- 
per mills, bought such timber land as 
was then available, and finally, in 1895, 
built a railroad up the Swift River valley 
to Bemis, on this lake, to supply the mills 
with timber. Nor did his enterprise con- 
fine itself within those limits, for he later 
became a main organizer and the first 
president of the International Paper 
Company, so familiar to us today. 

With that, a brief outline of the local 
situation as I encountered it forty years 
ago has been completed. A little per- 
sonal history seems next to be called for. 

Like most other State of Mainers, .as 
far as I remember I never knew there 
was such a word or thing as forestry 
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until the year 1892. Brought up close to 
lumbering and the woods, the idea, when 
I got it, somehow appealed to me; it 
seemed that there ought to be something 
for me, and for Maine, in it. Fernow 
at Washington helped me start; and it 
so happened that a very small state ap- 
propriation was available, that I worked 
out. In 1895 I put in a full season in 
the woods, in part on this river, writing 
up results for the State Land Agent’s 
Report of the next year. That gave me 
standing. In particular it appealed to 
the two big concerns I have just men- 
tioned; and in 1898 I was offered the 
chance to take service as forester both 
with the International Paper Company, 
when it organized, and with the Berlin 
Mills Company. I chose the latter, as 
having the better and more compact prop- 
erty and as run by men of somewhat my 
own age and class. I have always under- 
stood that in so doing I was the first 
American forester to assume a relation 
of anything like that kind. If any credit 
attaches in your minds to that, please let 
the company share it. 

That service lasted for 6 years. As I 
search for a single word to characterize 
it, the one that comes to me is concen- 
trated. I could of course talk all day 
or write a book on its different features, 
but neither you nor I have any relish 
for anything of the kind. In fact, it 
seems to me that the best thing I can do 
in that connection now is just to strike 
off a few flashes. 

From a little out on the lake, should 
you look north up the Kennebago Valley, 
between West and North Kennebago 
Mountains you may see another of about 
the same proportions, Snow Mountain, 
in the northwest corner of Alder Stream 
township. That’s where I started with 
the company, in March of 1898, coming 
in on snowshoes from Eustis to join a 
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and its buildings is very familiar to me. 
I remember well that a beautiful grove 
of white birch, grown up after some 
early fire, covered most of it. This had 
pretty well matured by then, and with 
the opening that occupancy brought, ac- 
cording to silvicultural precedents that 
are familiar to you, it went gradually to 
pieces. 

At that time Cupsuptic Storehouse, not 
Cupsuptic Nursery, was the current name 
of the place. There was, in fact, a big 
storehouse on the shore of the lake, which 
some time in the summer season would 
be filled with supplies, brought chiefly by 
boat from the railhead at Bemis, to be 
distributed to the camps above during 
the logging season. It was a stopping 
place for men going up, and down too. 
The quarters at that time were not like 
these pleasant frame buildings of today. 
They were built of logs, and the ac- 
commodations in general were on the 
order of the logging camp. 

These mountains all about, as Azis- 
cohos to the west and the barrier to the 
south occupying C, D, and E townships, 
call up recollections of various kinds. 
This afternoon some of you are going 
to climb Deer Mountain. That is in 
Parkertown, 5 R 3, near the southeast 
corner. I suggest that while you are on 
the top you ask your guide, whoever he 
is, to locate Rump Mountain for you. 

Rump Mountain is on the state line, 
well up in township 5 R 5, or Parma- 
cheneetown. Between the two is Lynch- 
town, so called. These three townships 
are owned by the Brown Company, and 
during my service I surveyed, mapped, 
and cruised them together with other of — 
their lands, amounting in all to some 
150,000 acres; and the exploring, mind 
you, I did mostly alone. 


What I had chiefly in mind to tell is 


this:—that, a year or two after I had 
finished this Magalloway work, I climbed 
Rump Mountain one time, to see what 


survey party. 
The ground occupied by this nursery 
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might be happening in the territory. The 
near country claimed attention first; later 
my eyes turned farther away, and, among 
other things, off to the south and east 
I recognized an outline that could be 
nothing else than Deer Mountain. The 
air may not have been clear; at any 
rate it looked awfully far away; and then 
this came into my mind:—“For God’s 
sake, have I been all over that territory, 
mapped every ridge and brook, got into 
every plughole, been within 40 rods of 
every spot on it?” For the moment it 
didn’t seem possible, but I knew there 
were records to show for it. 


Tomorrow, driving cars where in my 
time it was strenuous travelling afoot, 
you are to take a trip to Coburn Gore, 
on the boundary north of here, to see, 
as I understand it, a serious infestation 
of bark beetles. That calls up recollec- 
tions again, for in my time the same 
beetles were doing material damage in 
this territory. My first contact with them 
came in 1897, while cruising on the Con- 
necticut River. Coming to the Andros- 
coggin the next year, I found them here, 
too. In fact, they were doing serious 
damage in a couple of large valleys. 
We salvaged a lot of that timber, and 
reduced the bug population at the same 
time, but what I have in mind especially 
to tell of is a visit to this territory by 
Prof. A. D. Hopkins, then authority on 
forest insects in this country, who came 
here at our request to learn and tell us 
what might be of service. His reputation, 
I suppose, is familiar to you all, and in 
my opinion he justified it. Perhaps it 
may interest you to learn that I found 
him a pretty good sport, too. For a 
part of the time he was here, he and I 
travelled this territory with a pack apiece, 
stopping nights at old logging camps, 
etc. I showed him the first porcupine he 
ever saw, also, I think, the first beaver 
works. He was more or less of a botan- 
ist as well as bug expert, and got inter- 
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ested in the characters of our different 
spruces. Finally I thought I saw signs 
of an intention to publish on the sub- 
ject, and add further to the confusion 
existing in respect to scientific names; 
and I made him promise not to do it, 
telling him that if he refused I’d get him 
into the Cupsuptic flats, lose him, and 
leave him. 

The foregoing, I am sure, will suffice 
on these particular lines. A number of 
more general reflections occur to me. 


Not many have had the experience— 
and you may wonder how a_ forester 
feels, after working for years for a busi- 
ness concern, what he thinks of one 
thing and another. I can throw light on 
that, from a number of angles. 

In the first place, I believe I am heart- 
ily glad that my experience came when 
it was the custom for men to work, and 
work hard, when, too, they simply went 
elsewhere if they couldn’t stand or didn’t 
like it. Second, I can say that in my 
own case loyalty grew,—to the concern 
itself, I mean, rather than to any special 
or ideal interest. A man feels pride at 
being identified with something big and 
successful, comes also on his own ac- 
count to rely on its strength and solidity, 
and thereby, if his outlook is broad 
enough, is led to the apprehension of 
two ideas that seem to be important: 
first, the value of industrial leadership 
to labor in a general way, and secondly, 
that continued solvency is indispensable 
for the maintenance of all these interests. 
These ideas, I may say, I have never 
shed; on the contrary, the conviction 
that economic considerations should be 
given great weight in all our conserva- 
tion affairs has grown steadily stronger. 
Lastly, an idea comes to me, as I talk, 
whose expression may not be felt in- 
appropriate. That is, that the man who 
was my superior here for four years I 
have always looked on as one of the 


best and wisest men I ever knew. I try 
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yet to see him every two or three years, 
and when I do, pay careful attention to 
what he tells me. Here, for instance, is 
an idea acquired from him at our last 
contact—that these upper Androscoggin 
woods, in the conditions of today, are 
properly looked on not so much as tim- 
ber growing territory as a storehouse of 
cellulose. That cuts several ways. I sug- 
gest that you think it over as you go 
about the territory, and afterwards. 

Another line of thinking I will start 
by reminding you that all the forest 
land you see, and will see on this trip, is 
and has been private property. As such, 
it has been a source of wealth to its 
owners, and of livelihood to the sur- 
rounding community; it has paid for its 
own protection, and moderate tax rev- 
enue besides; for sport and recreation it 
has been enjoyed by the public, under 
the most liberal laws existing in. the 
United States; the corrosive battles of 
politics have never raged around it. Con- 
sider all that, if you will; also consider 
this other fact, whose point you will 
readily appreciate: that in the four 
decades from 1890 to 1930, more soft- 
wood timber was cut from the forests of 
Maine than ever in the same length of 
time before, although for 300 years 
Maine has been the site of a lumber 
industry. Then, when, as is inevitable 
with you, the question arises how Maine 
forests have come through, I will ask you 
simply, as you go around, to look about 
you. I think, myself, it looks pretty 
good. Of course you will see, as I do, 
things you would wish otherwise. In that 
connection, I will ask you before passing 
disparaging judgment to consult with us 
who have spent our lives here. 

Thirdly, I would like to say a few 
words about the foresters of Maine. Of 
these there are many who are unknown 
to you, because unschooled and _ incon- 
spicuous, but whom we who know them 
value for their capacity and their sterling 
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qualities. That point we may pass, how- 
ever, to consider for a moment how the 
profession, as we know it, has come on 
in Maine, what it has accomplished that 
is worth while, how the community has 
done by it. 

Maine foresters, in the first place, are 
woodsmen born; forestry is no veneer 
glued onto them. Second, almost with- 
out exception they are natives of the 
State, feeling a simple, natural attach- 
ment to its people and interests. Inde- 
pendence of mind, too, the habit of 
thinking over anything we are told or 
any new objectives that may be set up, 
is a local characteristic. But that is 
general and assertive merely. Brief ref- 
erence to some specific men and careers 
will be more convincing. 

Mr. Sewall is here today amongst us. 
For years he ran what I suppose was the 
largest timber-cruising business in the 
United States. Of-late he has been shift- 


ing over into forest management. 


Mr. Carlisle is here, also. Trained in 
forestry at Maine and at Yale, he is a 
peculiarly level-headed man, who makes 
special appeal for reliability and com- 
petence. For years he has managed tim- 
ber land, for himself and others; he has 
figured in numerous large transactions 
of sale and purchase, and when the tim- 
ber interests of this section want their 
situation broadly and capably presented, 
as before a tariff committee or some such 
body, Mr. Carlisle is the man they are 
likely to turn to for service of that de- 
scription. 

Other men I have in mind are not here 
today; Mr. Freedman, of the Penobscot 


Chemical Fiber Company, for one. Freed- _ 


man graduated 26 years ago, at Harvard. 
For some years after, he followed my 
old trade of surveying, mapping, and 
cruising. In the war he was with the 
Engineers. Returning, he learned that 
the concern above mentioned wanted a 


man to head up its wood supply and 
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timber land department, applied for the 
job, and got it. Since then he has been 
chiefly responsible for getting to mill the 
vast quantity of wood required by the 
concern, while he and they have ac- 
quired enough timber land, as they be- 
lieve, to supply their plant with raw ma- 
terial in perpetuity. It’s a big and re- 
sponsible job that he runs; the capacity 
was never in me to do it. As a former 
student of mine, I am vastly proud of 
him. 

Other men and concerns we _ have, 
whom I should be glad indeed to men- 
tion. I must cut off somewhere, how- 
ever, and will close this with but one 
more illustration. 

Largest among Maine’s concerns of the 
sort is the Great Northern Paper Com- 
pany. It manufactures nearly a quarter 
of all the newsprint paper made in the 
United States; its. ownership of timber 
land is around a million and a half 
acres. A business concern strictly, of 
course, it could not afford ever to drop 
out of sight the relation of the manu- 
facturing to the natural resource behind 
the enterprise. 

A dozen or 15 years ago, Mr. E. F. 
Jones entered its employ. Strictly tech- 
nical study was the line of work at 
which he was first set, and in the course 
of it he did some things that are note- 
worthy. But all the time he showed 
industry, loyalty, and _level-headedness, 
and thus, when a few years ago a re- 
organization in that branch of the busi- 
ness was effected, he was appointed head 
of the forest engineering department. 
Some job that, too. Then, another and 
younger man they have, Mr. Gerald 
Wing, who after several years in the in- 
spection field has just been put at the 
head of a big operating division. These 
men, I repeat, are educated foresters, and 
they are in vital positions. Just what 
will grow out of the relationship in 
course of time it would be idle to pre- 
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dict. Knowing the men and the lines on 
which they are thinking, I have great 
confidence, myself, that the future will 
be creditable. 


It gave me real pleasure when I was 
asked to make the introductory talk at 
this conference, and I have enjoyed 
speaking to you. I will close with just 
a few sentences on Maine forest history 
and prospects, in relation to those of 
other sections and to ideas that are today 
prominent in the public mind. 

It has been rather fashionable of late, 
particularly in the field of conservation, 
to condemn everything that is past. Maine 
foresters, far as I know, have not joined 
in that. We honor our ancestors, who 
in the hard conditions of pioneer life 
used these woods as they might for the 
sustenance and comfort of their families, 
and later lumbermen as well, who on the 
basis of the natural resource built up 
prosperity here. Sensible men, we call 
them, for that; nor do we see reason to 
attribute to them a reckless and wasteful 
spirit. 

As for the later times of which we per- 
sonally know, the same feeling in gen- 
eral prevails; on that point some specifi- 
cation seems permissible. Take fire pro- 
tection first. Maine took this up in an 
organized way among the very first of 
the states, and for 40 years past has 
been a leader in it. The problem of 
taxation, reported so troublesome else- 
where, the plain sense, fairness, and con- 
servatism of Maine people has minimized 
all along, while 25 years ago they fixed 
the matter up, for good and all, in con- 
nection with our great, unbroken areas 
of forest. When we hear of demand 
going up outside our borders that the 
public have access to forest land for 
recreation, etc., we wonder what more 
people can want than we have always 
had. Forest industry we value, as I 
have said before; on the other hand, we 
foresters feel that, on its side, industry 
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has been reasonably open-minded to 
our representations. 

On that record we stand; on it, too, 
with much confidence and discriminating 
minds we face the future. Difficult times 
are upon us just now, though not ap- 
proaching in severity those prevailing in 
some other sections; through these we 
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shall live as best we can, in the spirit of 
mutual helpfulness, at any rate. The 
farther future we expect to be shaped in 
the same way the past has been—men of 
specialized training knit in with and pro- 
moting, as they may, the genuine inter- 
ests of a wholesome, thrifty, and right- 
minded people. 


Bae 


EAR CHAPMAN: 
|B) I want, of course, the confidence of foresters irrespective of their rank, 
grade, or affiliation, but—and I hope I made this point perfectly clear at 
the annual meeting of the Society—I want that confidence on the basis not of 
repression, but of free, frank and friendly discussion on their part and on mine. 
In that discussion I may disagree with them just as they may disagree with me, 
but we should, within our own professional circles, be able to discuss matters as 


individuals candidly and honestly. 


My own feeling is that real confidence cannot otherwise be given or received.—— 


F. A. Sticox, Forester. 


FIRE AS A NECESSARY FACTOR IN THE PERPETUATION 
OF WHITE PINE 


By D. K. MAISSUROW 


Formerly District Forester of the Canada Power and Paper Corporation 


HIS paper presents the results of 
studies concerning natural regen- 
eration of white pine in relation to 
forest fires. These studies were con- 
ducted during and based upon the for- 
est survey of the Beauchene and adjacent 
districts of the Laurentide Ottawa Divi- 
sion of the Canada Power and Paper 
Corporation. 

The investigation, suggested by C. R. 
Townsend, the then chief forester of the 
Company, covered an area of about 600 
square miles of the Company’s best pine 


territory, located in the southwestern 
part of Pontiac County, Quebec, about 
150 miles northwest of Ottawa, Ont., 


and within about 100 miles of the north- 
ern limit of white pine. The forest ex- 
tends about 30 miles east of Beauchene, 
(Lat. 46-40 N; Long. 78-48 W) and in- 
cludes the watersheds of Beauchene and 
Snake lakes, emptying into the Ottawa 
River. 

Approximately 70 per cent of the for- 
est is made up of softwoods, the most 
common of which are white and red 
pines, black and white spruces, hemlock, 
and balsam fir. Hardwoods are repre- 
sented by white birch, aspen, yellow 
birch, and sugar maple. 

Poorly drained soils are characterized 
by cover types composed mainly of black 
spruce and balsam, sometimes with ad- 
mixture of white pine. As drainage con- 
ditions improve black spruce becomes 
less abundant, giving way to white 
spruce, pines, and intolerant hardwoods, 
which form a variety of cover types, 
usually described as White Birch-Soft- 
wood Types. White pine is most abun- 


dant on these sites and often grows in 
pure stands. Deep and well drained 
soils are occupied by stands composed 
of varying mixtures of tolerant hard- 
woods and softwoods (Hemlock-Hard- 
wood Type). Most common combina- 
tions are as follows: white pine with yel- 
low birch, hemlock with some yellow 
birch and inferior softwoods, and mixed 
hardwoods and softwoods. Pine is least 
abundant in the last group, which is con- 
fined to soils approaching in quality 
those of the hardwood sites. The best 
soils, limited for the most part to high- 
est elevations, bear hardwood stands of 
yellow birch and sugar maple. Pine, as 
a rule, is absent, although this site is 
Quality I for pine. 

Logging, confined at first to cutting 
pine for square timber, began in 1856. 
Since 1870 the district was cut more 
extensively, for pine and white spruce. 
Hardwoods, hemlock, and white spruce 
have been cut only for firewood and con- 
struction material used in maintaining 
and building camps, roads, dams, etc. 


The district is not populated as present. 


THE PROBLEM AND THE METHOD OF 
INVESTIGATION 


It is estimated that since the beginning 
of logging operations in the district over 
85 per cent of the original pine forest 
has been cut over and that white pine 
has restocked about 5 per cent’ of the 
cut-over area, with the rest rehabilitated 
by various mixtures of hardwoods and 
inferior softwoods. 

The processes effecting this conversion 
of pine forest to hardwood and softwood 
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types have not been adequately studied. 
Natural regeneration of the species, ac- 
cording to the prevailing popular concep- 
tion of these processes, slow even under 
normal conditions, is retarded or almost 
completely checked by over-cutting af- 
fecting the seed-bearing capacity of the 
forest, while forest fires burn down what 
little reproduction is established on cut- 
over lands. This belief, being too gen- 
eral to be of any silvicultural value, is 
correct only within certain limits, for a 
closer examination of the forest reveals 
that second-growth white pine is confined, 
almost exclusively, to areas burned over. 
This obvious relationship between forest 
fires and natural regeneration of pine 
was the primary object of the investiga- 
tion. 

To study this relationship, an attempt 
was made to ascertain factors or agents 
instrumental in perpetuating the species, 
through an extensive survey of natural 
regeneration over a long period of time, 
from 1700 to 1930 (the year 1700 
marks the date of origin of most of the 
oldest stands of the forest). Two studies 
were carried out simultaneously: one of 
them covered the more recent period, 
from 1850 to 1930, during which natural 
regeneration was presumably affected by 
logging; the other, the period 1700-1850, 
or about 150 years of uninterrupted de- 
velopment of the virgin forest. 


The period 1850-1930 yielded more 
data on the subject and supplied more 
dependable information than the period 
1700-1850, and hence is presented first. 


NaTuRAL REGENERATION OF WHITE PINE 
IN THE PERIOD 1850-1930 


The studies were based on a systematic 
search for white pine established in the 
forest since 1850, or since the beginning 
of logging operations. The conditions 
under which this growth originated could 
be learned either from local and official 
sources or from the record read on cut- 
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over lands and rehabilitating burns. The 
studies were not confined to casual ob- 
servations, but included practically every 
existing patch of reproduction and every 
young pine stand of the forest and de- 
pended primarily on the sample plot 
method employed in the survey of the 
district. In running cruise lines, quarter- 
acre plots were laid out every ten chains, 
and composition, quantity, and quality 
of reproduction and poles of commercial 
species were recorded. Four hundred and 
fifty-five miles of cruise lines, with 3,640 
plots, accounted for an area of 187 
square miles. Pine reproduction and 
stands originated since 1850 were studied 
when encountered, or after their location 
was determined from the cruise notes. 
Special trips and studies in adjacent 
districts brought the total area investi- 
gated up to about 600 square miles. 


The area surveyed is made up of: 
virgin forest, 15 per cent; cut-over lands, 
logged for pine only, 35 per cent; burns 
up to 80 years of age, 35 per cent; aban- 
doned farm lands, less than 1 per cent; 
and water, 15 per cent. This classifica- 
tion is rather artificial, for practically 
every stand in the district can be traced 
to burns. Burns over 80 years old 
were classed either as virgin stands or 
cut-over lands. 


The account of the investigation is pre- 
sented by these subdivisions. 


Virgin forest and cut-over lands.— 
With the exception of a few cases dis- 
cussed below, second growth white pine 
was not encountered in stands logged 
for pine or in the few remaining virgin 
pine stands. Light selection cutting 
dating back to 1860 and 1870, and more 
extensive logging operations from 1870 
to 1930 ranging in intensity from selec- 
tion to clear-cutting, apparently have 
failed to create conditions favorable for 
natural restocking of pine. No instance 
of pine reproduction directly following 
cutting was recorded. 


FIRE AS A NECESSARY FACTOR 


Pine reproduction, on the other hand, 
was found: 

l. In openings, in patches of from 2 
to 5 trees, around charred stumps and 
trunks split by lightning, established as 
a result of local surface fires. 

2. On steep slopes subject to constant 
erosion, and in ravines. 

3. Along low banks of streams in- 
undated during exceptionally rainy years. 

4. On small lake islands and low 
banks of lakes used for driving timber. 
Such sites were temporarily flooded when 
dams controlling the water level were in 
use. 

5. On a rocky ridge, in a dense patch, 
established on the mineral soil after the 
original spruce stand had been uprooted 
by wind. 

6. On the dry bottom of a_ beaver 
pond, on a layer of peat about a foot 
thick. 

Burns.—About one-sixth of the area 
burned in the last 80 years is occupied 
by stands containing pine in varying 
quantities. The percentage of pine in 
these stands clearly shows the effect of 
logging upon the seed-bearing capacity 
of the forest, for abundance of pine on 
burns and frequency of occurrence of 
burns containing pine increase with the 
age of burns. Pine is absent, as a rule, 
in very young stands; becomes more 
noticeable on burns from 10 to 25 years 
old, and forms, not infrequently, pure 
stands on areas burned 40 and more years 
ago. 

About 50 per cent of the area under 
“burns” falls on the comparatively dry 
soils of the White Birch-Softwood forest, 
containing the greatest amount of pine 
and intolerant hardwoods (white birch 
and aspen). The abundance of these 
species decreases toward the wetter soils 
of black spruce sites and the better soils 
of the hardwood forest. 

Pine is not always confined to the 
mapped area of the burn, but enters, in 
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places, the adjacent unburned _ stand, 
which appears thinned along its edge. 
Hardwood reproduction, shrubs, and pine 
under the canopy are as old as the growth 
on the burned area; pine must have 
penetrated the stand as far as the surface 
fire burned under the canopy. 

The information available indicates that 
in the majority of cases the establish- 
ment of pine reproduction began and 
ended in one season, shortly after the 
occurrence of fire and always following 
a seed year. Since pine seed years occur 
on the average only every 3 to 4 years, 
about one-quarter of the burns restock 
satisfactorily to pine while the remaining 
three-quarters restock with other species 
for which seed happens to be available. 

Abandoned farm lands——A few acres 
of abandoned farm lands encountered in 
the survey bear a scattered growth or 
very thin stands of white pine, often in 
association with white spruce. 

These lands could be classified as 
burns, for all the trees seem to be even- 
aged and as old as the surrounding burns. 
The limited information available indi- 
cates that white pine restocks farm lands 
only through the medium of surface fires. 

The essential features of natural regen- 
eration of white pine during the period 
1850-1930 may be summed up as follows: 

1. Logging does not seem to have re- 
sulted in pine reproduction directly fol- 
lowing cutting. 

2. The bulk of white pine reproduc- 
tion established during this period (over 
99 per cent by area) is confined to areas 
burned over and has come into being as 
a direct result of forest fires. 

3. In every instance recorded in the 
survey pine reproduced (a) in the open 
or in very thin stands and (b) on ex- 
posed mineral soils or soils partially 
devitalized and neutralized through sub- 
mersion. 

4. The factors or agents effecting these 
favorable conditions were, in the order 
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of their importance, as follows: forest fires, 
erosion, inundation, and wind. In other 
words, agents generally destructive of for- 
ests and forest soils were instrumental in 
perpetuating the species. 

5. These agents, in their effect upon 
forest soils, tend to reduce soil acidity 
and to eliminate the competition of forest 
cover and its roots. Freedom from com- 
petition with forest cover and low soil 
acidity, therefore, seem to be just as 
important and deciding factors as abun- 
dance of light. 


NaTuRAL REGENERATION OF WHITE PINE 
IN THE Pertop 1700-1850 


The studies in the period 1700-1850 
were an attempt to extend the regeneration 
studies into the period preceding the be- 
gining of logging operations, and dealt 
with white pine trees and stands which 
originated prior to 1850. Ages of indi- 
vidual trees comprising such stands and 
the distribution of the age classes in the 
stand were the only dependable sources 
of information on the origin of natural 
regeneration which occurred one and two 
hundred years ago. 

A variety of methods for ascertaining 
age structures of stands were used; the 
most precise method was to lay out quarter 
acre plots and to notch all the trees 
found within the plots. Four such plots 
have been studied. The making of vol- 
ume tables for pine supplied age data for 
an area of about 6 square miles. Ages 
were also determined by counting rings 
on stumps on cut-over lands and in the 
process of cutting transit control lines 
through the forest. 

The results obtained are consistent and 
may be summed up in one simple rule, 
which holds true for every site quality 
and for every cover type in any stage 
of development: All white pine trees both 
in pure and mixed stands belong, within 
a given stand, to the same age class, and 
always to the oldest age class in that 
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stand. White birch, with the exception 
of sprouts, is also the oldest species in 
every stand and as old as pine, if such 
is present. 

It is obvious that such a distribution 
of ages is possible only in stands estab- 
lished on areas entirely void of tree 
growth, in other words, on burns, wind- 
fall areas, abandoned farm lands, or 
clear-cut areas. The last two possibilities 
are improbable, for neither farming nor 
extensive logging operations were prac- 
ticed in the district 100 and more years 
ago. and it appears quite certain, there- 
fore, that practically all the stands 
containing pine originated on burns. 

Thus, natural regeneration of white 
pine in the virgin forest one and two hun- 
dred years ago was effected by the same 
factors which brought about a partial re- 
stocking of cut-over lands during the pe- 
riod of logging. White pine did not re- 
produce under the canopy of the virgin 
forest, and being only a temporary ele- 
ment of forest associations perpetuated 
itself through hundreds and_ thousands 
of years primarily through the medium 
of forest fires. 


THE EFFEcT OF Fires AnD LoccINnG 
UPON NATURAL REGENERATION OF 
WHITE PINE 


Although the effect of logging upon 
forest soils—mixing up top soil layers 
and creating openings in canopy—is, in 
a degree, similar to that of fires, erosion, 
etc., pine did not reproduce on cut-over 
lands because the beneficial effect of log- 
ging (proportionate to the intensity of 
logging) was always offset by the simul- 
taneous reduction (also proportionate to 
the intensity of logging) of the seed- 
bearing capacity of the forest. It is 
logical to assume that only one cutting 
out of three occurred in a seed year, 
which further diminished the chances of 
natural restocking. Logging, therefore, 
irrespective of its intensiveness or diam- 
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eter limit, had no appreciable direct 
effect upon natural regeneration; it sim- 
ply accelerated the process of natural 
elimination of pine, and by doing so 
quickly deprived the forest of most of 
its seed-bearing trees. 


Forest fires, though being a necessary 
factor in perpetuating the species, have 
destroyed, at the same time, many virgin 
stands, hundreds of acres of cut-over 
areas, and the young pine growth which 
followed previous fires. The following 
figures (Table 1), partly covering the ter- 
ritory investigated and supplied by the De- 
partment of Lands and Forests of the Prov- 
ince of Quebec, illustrate the extent of 
losses caused by forest fires. 


t TABLE 1 


AREA CLASSIFICATION, FROM A REPORT COVERING 
1,000 SQUARE MILES 


Per cent of 

Area subdivision total area 
Old forest (logged for big timber) __ 40 
80 years old (old burn)_ 4 
60 years old (old burn) 8 
40 years old (old burn). 9 
20° years old (old burn) —.... 2, 
10 years old (recently burned). PAL 
10 years old (recently cut-over) 2 
WU EINES | ates 5 ee ar et 13 


Although these losses are tremendous 
and almost irreparable from a silvicul- 
tural point of view, the destruction 
wrought by fires was far from catas- 
trophic and affected little the normal 
course of the development of the forest, 
for conflagrations as intense as in the 
period 1920-1930 did occur in the virgin 
forest, the last around 1700, while ordi- 
nary forest fires, judging by the repre- 
sentation of ages in the stands of the 
“old forest,’ were almost as destructive 
as the fires of the period of logging. 
They were less frequent, but burned larg- 
er areas at a time. 

The rapid disappearance of white pine, 
therefore, was not caused by forest fires, 
nor by the direct effect of logging; wt 
was brought about by a disturbed bal- 
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ance between the seed-bearing capacity 
of the forest and frequency or destruc- 
tiveness of forest fires. There was al- 
ways enough pine seed in the virgin 
forest to rehabilitate areas burned shortly 
before the period of dissemination and 
not overgrown with grass, shrubs, and 
reproduction of other species. With the 
advent of man, mature pine trees were 
rapidly harvested and the pine forest 
became almost extinct because there was 
not any pine seed to seed areas burned 
over. 


Aside from being the means of self- 
preservation for white pine, fires play a 
very important role in regulating the 
composition of the forest by restricting 
inferior softwoods to the poorest soils 
and extending the range of valuable toler- 
ant hardwoods, which in the forest of 
after-fire origin become very abundant in 
the Hemlock-Hardwood forest, and in- 
vade White Birch-Softwood sites. In the 
process of formation of climax types in- 
ferior softwoods monopolize the forest, 
driving hardwoods onto the comparatively 
small area of deep and fertile soils of 
higher elevations. This process is never 
completed in the northern forests; though 
some stands have reached the permanency 
of composition, the form of most stands 
is still even-aged. It seems, therefore, 
that the climax type theory, in its ap- 
plication to this forest, is hypothetical, 
for the time required for the forest to 
reach its climax form is longer than the 
period during which the whole forest is 
burned, at one time or another, by ordi- 
nary fires or major forest conflagrations. 


The importance of proper fire protec- 
tion and prevention cannot be over- 
emphasized, yet one should not overlook 
the fact that fire is a powerful and neces- 
sary factor in the life of the virgin forest 
and that our silvicultural measures could 
be considerably improved through a thor- 
ough knowledge of ecological aspects of 
forest fires. 
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Some PRACTICAL SUGGESTIONS 


1. The preservation and regeneration 
of white pine in the district cannot be 
attained through regulating diameter limit 
and area of cut. 


2. Natural restocking of cut-over lands 
can be brought about only through a 
series of silvicultural operations follow- 
ing cutting, properly timed with seed 
years. 
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3. These operations should aim to 
create conditions existing on areas burned- 
over. Abundance of light is to be at- 
tained by clear-cutting and burning of 
slash; mineral soils, by broadcast burn- 
ing of slash; to insure restocking, cutting 
and burning of slash should be timed 
with seed years. 

4. Lands so treated should be seeded 
from an intact portion of the pine stand 
or from a belt of pine trees left along 
the edges of cut-over areas. 


RR% 


Bic LumBer OPERATION IN CALIFORNIA Wins REWARD FOR ForEsT CONSERVATION 


The Diamond Match Co., with lumber operations near Stirling City, Calif., 
has been rewarded by the Lumber Code Authority with an additional production 
allotment of 10 per cent for placing these operations in four California counties 
on a sustained yield basis in accordance with the conservation provisions of Sched- 


ule C of the Lumber Code. 


The application consisted of a documented report of the company’s conserva- 
tion and reproduction program during the last ten years and affidavits attesting — 
to ability and intention to carry forward the sustained yield basis of operation. 
The company’s California timber stand is of mixed fir and pine located in the 
Sierras in Butte, Pumas, Shasta and Tehama counties. 


Four other large companies already have filed applications with the Authority 
for the 10 per cent additional production allotments based on their reports of — 
sustained yield operations. Their applications have been certified by their divi- ~ 
sional agency and now await approval by the Authority. These companies are: 
Urania Lumber Co., Urania, La.; Allison Lumber Co., Bellamy, Ala.; Crossett 
Lumber Co., Crossett, Ark.; and Southern Pine Lumber Co., Dibold, Tex. 


quently brought into the picture. 


A COUNTRY-WIDE FOREST FIRE WEATHER HAZARD INDEX 


By EARL W. LOVERIDGE 
Assistant Chief, Branch of Operation, U. S. Forest Service 


Unless precipitation is considered, no sound basis is available either for rating the 
relative difficulty of a fire season or for judging comparative accomplishments in fire 
control from year to year. This article describes the development and use of a single 
index of precipitation conditions for the counrty as a whole. It also points out the 
necessity of considering the effect of surpluses or deficiencies in precipitation over 
extended periods in gauging the degree of fire danger, rather than being influenced in 


this respect solely by current or short term weather conditions. 


For general index 


purposes it is held that cumulative weather records will serve this purpose fairly 
well, but for local and more accurate gauges of this factor research has yet to produce 
a satisfactory measuring device. 


records the two points which are most 

frequently discussed by foresters, as 
well as by the general public, and—from 
many angles most important of all—by 
legislators who hold the purse strings 
are: (1) area burned and damage, and 
(2) costs. In addition, it is recognized 
generally that fire records based on these 
two factors are unsatisfactory without at 
least one other major consideration: (3) 
weather or other climatic conditions. 

It is true that the third factor is fre- 
In im- 
portant instances, however, it is expressed 
in such generalized form as to be almost 
completely overshadowed by the specific 
terms used in describing area burned, 
damage and costs. Exceptions to this 
statement are found in the clear-cut rec- 
ords, based on measurements of various 
local and current climatic conditions, 
such as are used by Gisborne for the 
Northern Rocky Mountain Region, by 
Shank for the southern Idaho forests, by 
Mitchell in the Lake States, and by 


| N COMPREHENSIVE forest protection 


Stickel in New England, for comparative 


records and for highly valued services in 
connection with fire preparedness. All 
deal with relatively large but, neverthe- 
less, local sections of the country. In 
fact, the more closely the records are tied 
to local factors the greater value they 


re in meeting the current and actual 
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fire control situation. Such records do 
not, however, provide the clear-cut, coun- 
try-wide rating of fire weather desired 
by legislators and others, who, as a rule, 
do not take the time required to analyze 
and weigh numerous reports from differ- 
ent sections of the country. An attempt 
has, therefore, been made to provide an 
index that will serve this purpose. 

The resulting “Forest Fire Weather 
Hazard Index” is distinguished from other 
ratings heretofore used not only in that 
it attempts to provide a country-wide 
weighted index of fire weather conditions, 
but also in that it gives a measured 
weight to the cumulative effect of defi- 
ciencies or surpluses in precipitation dur- 
ing extended periods preceding the cur- 
rent fire season. 

It would seem obvious that the volume 
of precipitation during the spring months 
would have a decided influence on the 
fire danger during the succeeding sum- 
mer. However, experienced fire control 
executives have frequently observed that 
this factor cannot be depended upon, and 
a close check of the related records for 
station after station in the Southwest, 
where studies involving this point were 
made several years ago, led to the same 
conclusion. Indeed, the relationship as 
shown by these studies was found to be 
so negative that from that time until 
1929 those who participated in this in- 
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vestigation practically ignored the amount 
of precipitation in the late winter and 
spring months in preparing for the com- 
ing fire season. 

Despite these earlier conclusions, con- 
ditions noted during the ultra-critical fire 
seasons of 1929 and 1931 showed in a 
way too obvious to be ignored that some 
degree of relationship did exist between 
the volume of pre-fire season precipita- 
tion and the degree of fire hazard in the 
following months. Outstanding was the 
fact that the drought of the preceding 
years, especially of the preceding winters, 
had left so little moisture in the soil that 
plow shakers and other machinery opera- 
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tors on road jobs were continually work- 
ing in unusually heavy clouds of dust. 
In many sites, down to four feet or more 
beneath the surface, no moisture was to 
be found. Fires that ordinarily would 
have remained on the surface became 
crown fires. Even in the lodgepole type 
in the high Colorado Rockies crown fires 
were common, and when fires will crown 
in uncut lodgepole stands in Colorado 
unusually acute fire weather conditions 
have developed. 

This acknowledgment of the relation- 
ship between accumulated deficiencies of 
many months, or rather of many years, 
and the degree of fire hazard does not 


TABLE 1 


A COMPOSITE WEIGHTED FIRE DANGER INDEX' FOR THE WESTERN PART OF REGION ONE 


Area adjacent 


Year Precipitation Departure? (Million A) 
1906 13.38 —2.41 6 
1907 20.35 +4.56 17 
1908 13.28 —2.51 17 
1909 14.65 —1.14 17 
1910 14.48 —1.31 15 
1911 12.45 —3.34 15 
1912 19.01 +3.22 15 
1913 17.05 +1.26 15 
1914 14.58 —1.21 15 
1915 3332 —2.47 1s 
1916 18.18 +2.39 15 
1917 1 at bl —4..62 15 
1918 11.40 —4.39 15 
1919 12.99 —2.80 15 
1920 11.47 —4,32 15 
1921 12.92 —2.87 15 
1922 10.99 —4.80 15 
1923 17.42 +1.63 15 
1924 10.25 —5.54 15 
1925 13.45 —2.34 15 
1926 13.85 —1.94 15 
1927 21.69 +5.90 15 
1928 13.41 —2.38 15 
1929 8.76 —7.03 15 
1930 11.28 —4.51 15 
1931 9.71 —6.08 15 
1932 17.42 +1.63 15 
1933 14.48 —1.31 15 


Current annual Cumulative Area burned 
index fig. index fig. (thousand acres) 

—14 — 14 
+78 + 64 2 
—43 + 21 38 
wat 9 7 
—20 — 18 2377 
—50 —= 68 4 
+48 — 20 6 
+19 — 1 2 
—18 — 19 99 
—37 — 56 13 
+36 — 20 8 
—69 — 89 137 
—66 —155 53 
—42 —197 1338 
—65 —262 55 
—43 —305 30 
—72 —377 44 
+24 —353 20 
—83 —436 36 
—35 —4A71 61 
—29 —500 400 
+88 —Al12 3 
—36 —448 48 

=105 —553 280 
—68 —621 7 
—91 —712 131 
+24 —688 10 
—20 —708 6 


*The index is the departure from the precipitation mean of 15.79 inches, which is based on 


annual precipitation for the period 1882-1933 inclusive as shown by the U. 
records at Spokane, multiplied by the national forest area in that portion of 


Spokane. 


S. Weather Bureau — 
Region One about 


*The precipitation departures are weighted by area involved versus area burned. 
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conflict with the previously determined and other parts of the duff respond quick- 
conclusion that the amount of rain and ly to the amount of moisture in the top 
snow in the few spring months of any one soil. A measurement of the duff moisture 
year frequently has little bearing on fire content, using the methods originated 
conditions during the summer months of by Gisborne, provides, therefore, an ex- 
the same year. The distinction made cellent indicator of the combustibility of 
obvious by conditions during the 1929 this surface material. Consequently it 
and 1931 seasons is that it is the cumula- shows in a way that can be definitely 
tive effect of deficiencies or surpluses and accurately measured the degree of 
developed during several years, rather surface and ground fire hazard. But the 
than the frequently superficial effects of ultra-critical fire seasons have reempha- 
the amount of precipitation that may fall sized that it is the amount of precipita- 
currently or in two or three months in tion over extended periods which deter- 
the spring, that apparently has a major mines the amount of deeper lying “soil 
bearing on determining whether a fire moisture” content, and that it is the 
season is or is not to be in the ultra- amount of this moisture available for the 
critical class. deeper rooted and higher standing growth 

Shallow rooted plants and other low which frequently determines the degree to 
lying material such as fallen leaves, twigs which the crown cover will be lusciously 


TABLE 2 


SERVICE-WIDE TOTAL, FIRE DANCER INDEX 


Current annual Cumulative Area burned 

Year Plus index figures Minus index figures total index (thousand acres) 
1906 166.37 109.51 + 57 Ae By 

1907 517.50 45.90 +472 +529 213 
1908 109.16 236.54 —127 +402 415 
1909 517.64 179.93 +338 +740 363 
1910. . 24.47 280.10 —256 +484 4947 
1911 382.80 320.60 + 62 +546 775 
1912 453.19 331.77 +121 +667 226 
1913 44.16 489.07 —445 a2 22, 363 
1914 369.93 202.12 +168 +390 448 
1915 153.89 380.66 — +163 323 
1916 599.21 65.74 42533 +696 344 
1917 eto 501.53 —489 +207 1176 
1918 135.28 290.20 —155 4 52 798 
1919 121.94 435.29 —313 —261 2262 
1920 108.17 425.51 —317 —578 416 
1921 34.60 242.68 —208 —786 420 
1922 134.21 299.42 —165 —951 462 
1923 265.08 222.53 + 43 —908 315 
1924 13.79 927.99 —914 —1822 774 
1925 128.19 422.45 —294 —2116 285 
1926 15.51 451.83 —436 —2552 915 
1927 572.38 49.70 +523 —2029 193 
1928 45.30 597.43 —552 —2581 475 
1929 73.95 763.39 —689 —3270 934 
1930 24.80 599.00 —574 —3844 150 
1931 1.47 893.89 —892 —4736 605 
1932 152.68 282.87 —130 —4866 400 
1933 103.25 543.12 —440 —5304 144. 


ee SS = Se 


1The weighted Service-wide index is the sum of the regional composite index figures, as 
exemplified in Table 1. 
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and luxuriantly growing, whether or not 
it will be a fire retardant, and, hence, 
whether or not fires will develop into the 
disastrous crown fire type or will be 
held to the more readily controlled sur- 
face type. 

Various methods have been devised for 
determining and rating for forest fire con- 
trol purposes the soil moisture content, 
or the related degree of ignitibility of the 
crown cover, but as yet no satisfactory 
method is known, or at least has been 
made available to the protection forces. 
Lack of it has necessitated a different 
approach, as shown in the accompanying 
tabulations and charts, in the develop- 
ment and use of this country-wide index 
of forest fire weather hazard as applied 
to the entire and country-wide system of 
national forests. 


The basis of the index is the difference 
between the total precipitation for several 
years and the established mean precipita- 
tion for weather stations in each of the 
national forest regions. An additional 
consideration is recognition of the neces- 
sity for the index to be a composite of 
(a) weather and (b) weight of fire load. 
For example, more weight in a Service- 
wide rating should, of course, be given 
to weather conditions in the large acreage 
of national forest lands in Region 1 than 
to the small acreage of such lands in 
Region 9. Otherwise, the amount of pre- 
cipitation at Minneapolis would count as 
heavily in the Service-wide total as the 
precipitation at Spokane. 


The weighted figures are obtained by 
multiplying the precipitation departures 
(the plus or minus departures from the 
mean) by the acreage of national forest 
lands represented by the weather station 
selected as representative for each region. 
Thus, for the western half of national for- 
est Region 1 the departures shown by the 
Weather Bureau for Spokane were mul- 
tiplied by the gross area of national for- 
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est lands in this part of the Region. See 
Table 1. The sum of these regional com- 
posite index figures constitutes the weight- 
ed Service-wide index. In Table 2 this 
is shown by years and also cumulatively. 
The use of more weather stations and a 
correspondingly greater subdivision of 
forest areas would, of course, be prefer- 


able. 


The importance attached in this state- 
ment to the volume of precipitation over 
extended periods is not intended to sug- 
gest that surface fires are not dangerous 
and damaging, that crown fires are limited 
solely to periods of accumulated deficien- 
in precipitation, or that other weather 
factors are not equally important under 
various conditions. Long continued wind 
storms, abnormal concentrations of light- 
ning fires, haze so dense as to make the 
early detection of fires practically impos- 
sible, and other types of dangerous fire 
weather conditions, if combined with low 
humidity, have in the past and will in the 
future result in ultra-critical periods. 
However, to these conditions, any one or 
all of which may develop during any 
season, must be added a background of 
cumulative deficiencies in precipitation — 
over an extended period in order to de- 
velop the ultimate in explosive fire weather. 


The amount of precipitation needed to 
saturate the soil sufficiently to offset the 
effect of the accumulated deficiencies of 
the past 17 to 20 years is not known. It 
doubtless is much less than the total 
deficiencies of this period. For example, 
a total net deficiency of 40 inches of 
precipitation during the past 20 years 
may very possibly be entirely balanced, 
in so far as fire hazard is concerned, by — 
a properly distributed surplus totaling 
only 10 inches. If so, the deficiency 
curve, on the accompanying charts, exag-_ 
gerates to some extent the degree of fire 
danger in years represented by the top of — 
the curve. 4 


The major weakness in the “weighted” 


-— 
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method discussed here, however, is that 
it does not adequately recognize differ- 
ences in degree of danger between the 
various regions. Nor are other important 
variables definitely included, such as rate 
of spread, fluctuating concentrations of 
lightning, periodical wind storms, incen- 
diarism, and many others, all of which 
have a bearing on the fire control prob- 
lem. Variations between Regions in rate 
of spread are indicated to some extent by 
the accumulated departures, but this is 
admittedly inadequate. All of these vari- 
ables, however, are believed to be of less 
importance between Regions than would 
be the case were it not that varying 
strengths of organization have been built 
up toward meeting the different loads 
resulting from these factors. 


PERCENT 
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Consequently, although the index has 
obvious weaknesses, it will serve to rate, 
for the purpose indicated, the most im- 
portant weather factor — precipitation— 
until a more comprehensive scheme can 
be developed. Its strength lies, for its 
primary use, in the fact that it is simple 
and conservative. Conservative, because 
if a greater weight were given the Idaho 
section of Region 1, for example, than is 
now given it in relation to equal areas of 
less dangerous country, the composite 
index would be raised accordingly. 

In the regions which include the States 
of Idaho, Montana, California, Oregon, 
and Washington, the southwestern States, 
and possibly also the country about the 
Great, Lakes, the recently highly peaked 
cumulative index is the result of an al- 
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most unbroken building up of fire hazard 
for as much as 21 years. In the Inter- 
mountain Region the same trend is clearly 
evident but less striking, caused by inter- 
mittent “plus” precipitation periods. The 
Eastern Regions and the Central Rockies 
have had much shorter periods of extreme 
hazard, but have joined the other regions 
in this respect within the past few years. 

The composite Service-wide index fig- 
ures in both the “annual” and the “cumu- 
lative” columns, as compared with ac- 
complishments, are impressive. They show 
that prior to the recently initiated emer- 
gency relief program increases in expen- 
ditures for fire control have not kept up 
with the cumulative deficiencies of the 
past 17 years. Note that the peak of 
good weather conditions in modern times 
was reached in 1916 with a weighted in- 
dex figure of plus 696. This had changed 
to a minus 5306 by 1933, the result of an 
unbroken increase year by year since this 
date, 1923 and 1927 excepted, in the 
weighted deficiencies in precipitation. 
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This is a striking situation and accounts 
in major part, possibly entirely, for the 
lack of an even more distinct and highly 
desired coérdination than have been at- 
tained between expenditures and results 
as expressed in area burned. In the past 
17 years there have been only two breaks, 
1923 and 1927, in the increasing intensity 
of fire hazard caused by weather condi- 
tions. With this in mind, it is worthy of 
notice in the accompanying graphs that 
the Forest Service has kept abreast of the 
increasing difficulties and has, moreover, 
actually bent the curve of losses down- 
ward; possibly not sufficiently in recent 
years, but still enough that, given the 
least break toward normal weather, the 
curve should drop fast. In the meantime 
we do not, of course, know when or 
whether this break will occur. Perhaps 
there has been a permanent change in the 
climate. If so, the fire organizations are 
being prepared to meet it rather than to 
use it as an alibi for additional heavy 
losses. 


A VISIBILITY METER FOR FOREST FIRE LOOKOUTS 


By RICHARD E. McARDLE 


Pacific Northwest Forest Experiment Station 


There has long been a need for an instrumental method of measuring visibility con- 
ditions in the vicinity of lookout stations in order that forest administrators might 
know when the number of lookouts on duty should be increased and when this detec- 
tion force might safely be reduced. Ocular estimates of visibility are inaccurate. An 
instrument known as a haze meter has recently been devised for use by lookouts to 


provide accurate information on visibility conditions. 


This instrument indicates in 


miles the maximum distance at which a standard size of fire can be detected under 
the conditions prevailing at the time of measurement. 


HE present fire-lookout system on 
| many national forests is based on 
having a skeleton organization reg- 
ularly on duty throughout the fire sea- 
son and putting additional lookouts into 
service whenever visibility conditions ap- 
preciably reduce the “safe” range of fire 
detection. Ocular estimates of visibility 
conditions are not reliable, and no satis- 
factory instrumental means for estimating 
these conditions has heretofore been avail- 
able. 

George M. Byram, an advanced student 
specializing in physics at Reed College 
(Portland, Ore.), became interested in 
this problem in the fall of 1931, and 
later, as an employee of the Forest Serv- 
ice working under the general supervision 
of the writer, devised an instrument for 
measuring the clearness (or lack of clear- 
ness) of the air between an observer and 
any point within sight of the observer. 
Measurements made with this instrument 
are expressed as percentages of absolute 
clearness of the air for a given unit dis- 
tance. 

The instrument has been used in inves- 
tigations on the “safe” range of visibility. 
These studies have yielded definite infor- 
mation as to how far apart lookout sta- 
tions should be spaced and how far apart 
“secondary or emergency stations should 
be located. For this purpose the newly 
developed visibility meter was most satis- 
factory; but the instrument was somewhat 
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too complicated for use by lookouts, and 
its use involved certain calculations that 
probably are beyond the ability of most 
lookouts to perform. Byram since has 
devised an entirely new visibility meter 
which is suitable for use by lookouts be- 
cause it is designed and calibrated to in- 
dicate how far the smoke from a fire of 
standard size can be seen, and requires 
no computations. This lookout type of 
visibility meter is described here. The 
author has named it the Byram haze 
meter. 

The fundamental principle involved in 
the operation of the Byram haze meter is 
very simple. In the investigations on the 
“safe” range of visibility previously men- 
tioned, it was discovered that the smoke 
column of the size chosen as standard 
could barely be distinguished by lookouts 
with normal eyesight against a distant 
background approximately 60 per cent as 
bright as the sky at the horizon in that 
direction. The haze meter is a simple 
mechanical device for locating in any 
given direction a background which is 
60 per cent as bright as the sky at the 
horizon in that direction. The distance 
to that background from the lookout is 
the “visibility distance.” 

The instrument is roughly L-shaped, 
about 9 inches long, 134 inches square 
along the shank of the “L,” and 1%4 x 
3 inches at the foot of the “L” (Figure 
1). The small end of the meter has a 
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sighting slit for the observer’s eye; the 
foot of the “L” is pointed in the direc- 
tion for which a measurement is desired. 

Looking through the instrument, the 
observer sees a small colored bar super- 
imposed on the field of vision. By means 
of suitable neutral filters the brightness 
of this bar of light has been reduced to 
60 per cent of what it otherwise would 
be. The observer directs this bar at the 
sky a few degrees above the last ridge 
that he can see. Then by slowly turning 
a mirror in the upper part of the instru- 
ment he brings up the reflection of first 
one ridge (or other identifiable point in 
the landscape) and then another opposite 
the bar (Figure 2). When a ridge is re- 
flected that is approximately 60 per cent 
as bright as the sky at the horizon, the 
ridge and the bar appear equally bright. 
To simplify operation, the instrument has 
been so arranged that when such a ridge 
appears opposite the bar, the bar dis- 
appears. When any ridge more or less 
than 60 per cent as bright as the sky at 
the horizon is reflected, the bar appears 
darker or brighter, respectively, than the 
ridge. When the horizon bar disappears, 
the observer notes which ridge is in view 
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opposite the bar. He then determines, 
with the aid of a map if necessary, how 
far it is from his station to that ridge. 
The distance in miles is the “visibility 


distance,” or the maximum distance at 


which he can detect the standard size of 


fire in that direction at that particular 
time. 


This instrument is usable on different 
types of backgrounds. It will indicate, 
for example, that the “safe” visibility dis- 
tance against a timber background is 13 
miles but that at the same time and in 
the same direction the “safe” visibility 
distance against a snag background is 
only 10 miles. Blue-white smoke can be 
seen farther against a timber background 
than against a background of white snags. 
This distinction between backgrounds is 
important. 

Although the measurements made with 
the haze meter are expressed in terms of 
visibility distance for small columns of 
smoke, the instrument can be used to 
measure the optical density of the at- 
mosphere. Unlike previously developed 
instruments which measured the quantity 
of light transmitted by the atmosphere, 


this instrument measures the quantity of 


light absorbed and scattered by dust par- 
ticles and other material in the air. With- 
out change in design it can be used to 
measure haze, per se. This, however, 
involves more computational work than 
the usual lookout can do. But since it 
indicates haze conditions in terms 
visibility distance for a standard object, 


‘ 


: 


of 


namely a small smoke column, the mea- 
surements may be used directly, if de- 
sired, as indicating the relative quantity 
of haze present. 


The standard to which the haze meter 
in its present form is calibrated is the 
smoke column that would emanate on a 
hot midsummer afternoon from a fire 
approximately 10 x 20 feet in Douglas 
fir or ponderosa pine duff in Oregon or 


7 


Fig. 1—Byram haze meter. 
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A VISIBILITY METER FOR FOREST FIRE LOOKOUTS 
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movable view; c, stationary colored bar superimposed on movable view; d, portion of view 
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(a, stationary view 


—Diagram of landscape as seen through Byram haze meter. 


Fig. 2 


) 


colored by filter. 
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Washington.!- Such a column of smoke 
is barely visible to lookouts with good 
eyesight at about 16% or 17 miles in the 
clearest weather. The instrument can be 
adjusted to give indications in terms of 
a larger or smaller standard smoke col- 
umn. Such adjustment involves no radi- 
cal change in design, but must be made 
by the manufacturer. 

It has been customary for lookouts to 
report visibility conditions in “percent- 
ages” having no definite meaning. One 
lookout’s “80 per cent” may correspond 
with “40 per cent” as reported by an- 
other. Moreover, the lookout ordinarily 
attributes considerable decrease in visi- 
bility distance to “sun haze,” when, as a 
matter of fact, looking toward the sun 
does not decrease the distance at which 
a small column of smoke can be seen if 
the column is in sunlight. In one in- 
stance a lookout reported visibility to be 
20 per cent, attributing the reduction to 
“sun haze,” and yet had no trouble in 
seeing a smoke column of the standard 
size at 17 miles. At another time the same 
lookout reported the visibility to be 85 
per cent and yet was unable to see the 
test smoke 8 miles distant. The writer 
has ample evidence that ocular estimates 
of visibility conditions are wholly un- 
reliable and, worse yet, are generally 
misleading. 

With the Byram haze meter, the look- 
out determines visibility conditions in 
terms of “visibility distance,” that is, the 
maximum distance in miles at which a 
standard-size smoke column could be dis- 
tinguished in the direction specified under 
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the conditions existing when the measure- 
ment is made. An unobstructed view to 
that distance is assumed. 

The haze meter does not indicate visi- 
bility distance precisely; the actual dis- 
tance at which standard smoke columns 
can be seen is somewhat greater than the 
distance indicated by the meter. The dif- 
ference is not great for any distance with- 
in the range of the instrument, and for 
distances from 10 to 16 miles is almost 
negligible. Under 10 miles the difference 
becomes increasingly greater. 


Some of the advantages of the Byram 
haze meter are these: It is based on a 
fundamental characteristic of visibility 
and is scientifically sound in principle; 
it is consistently reliable and accurate, 
and gives comparable measurements when 
used by different individuals; it is ex- 
tremely sensitive to small changes in 
visibility conditions; it is independent of 
quality of normal eyesight; instead of re- 
quiring erection and maintenance of arti- 
ficial targets, it utilizes natural targets; 
it can be used as well on dull days as on 
extremely bright days; it is usable at any 
hour of the day and in any direction 
from the outlook station; it is sensitive 
to diiferences in the natural backgrounds 
against which forest fire smoke appears; 
it is simple to operate; it is rugged 
enough to withstand ordinary usage with- 
out getting out of order; it is calibrated 
to a standard size of smoke column and 
yet can be adjusted to indicate visibility 
distance for other sizes of smoke columns; 
and it is inexpensive, the complete instru- 
ment costing less than $10. 


‘ : 7 : : 
For various reasons which need not be discussed here, it was found practically impossible 
to produce, by any means, a smoke column of standard size under conditions such as were en- 


countered in the tests leading to the development of the Byram haze meter. 
mentation, it was decided that much more uniform smoke columns could be 
than could be produced by starting fires in forest duff. A manufacturer of 
a special kind of smoke pot which produced a steady stream of smoke of the 
smoke pot was used in calibrating the haze meter. 


After much experi- 
produced artificially 
fireworks developed 
desired color. This 


A MEASURE OF FOREST FIRE HAZARD IN CENTRAL IDAHO 


By H. M. SHANK 


United States Forest Service 


It has long been known that there is a definite relationship between relative humidity 


and forest inflammability. 


Foresters have made many attempts to forecast fire be- 


havior, using humidity observations. The method which is described herewith makes 
use of the cumulative excesses and deficiencies of relative humidity to measure fire 


danger and cost of extinction. 


It should be valuable to officers charged with forest 


protection, and particularly to general administrative officers in the financial manage- 
ment of units in which fire control is a special problem. 


long time been known to have an 

important effect on the behavior 
of forest fires. Relative humidity may be 
defined as the percentage of moisture in 
the air with reference to its capacity to 
hold moisture at a given temperature. 
Fully saturated, air has a relative humid- 
ity of 100 per cent. 


1S etaaang humidity has for a 


Studies of the relationship between rel- 
ative humidity and forest fire behavior 
based on day to day records have consis- 
tently failed to show highly significant 
correlations. On the theory that fire be- 
havior is dependent not so much on rela- 
tive humidity on any particular day as 
on the cumulative effect of humidity on a 
number of days, a method has been de- 
vised for measuring this cumulative effect 
in central Idaho. 


The first step is to establish for any 
weather observation station a base humid- 
ity which may be defined as the humidity 
below which forest fires are definitely 
known to be dangerous. This was ac- 
complished for central Idaho by a sta- 
tistical examination of forest fire records 
for an area of 2,000 square miles, and 
relative humidity on corresponding days 
for a 14-year period. The base for Boise, 
Idaho, with an elevation of 2,739 feet, 
was established at 21 per cent, as well 
as bases for 26 other weather observation 
stations scattered over 10,000 square 
miles. 
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TABLE 1 


CUMULATIVE HUMIDITY OBTAINED FROM BASE 


HUMIDITY 
§ 
© = =| a 
= : oo > 
ca iag ve pase es: 
hy 78a £3 Bae 
ig ieee 8 8 tele gg 
Date SS os AN Os 
June 1] 81 
2 86 (1) 
3 85 (2) 
4 79 
5 75 
6 78 
a tz, 
8 69 
9 lO) 
10 82 
11 91 (3) 
11P2 95 (4) 
13 66 
14 101 (5) 
15 101 (6) 
16 93 (7) 
17 82 
18 83 (8) 
19 86 (9) 
20 88 (10)? 
21 89 16 ==") —5 
22 83 18 — —8s 
23 83 19 —— 2 10) 
24 87 20 —] —I] 
25 89 20 —] —12 
26 88 23 he Ai 
2st 84 17 ek 14 
28 89 43 +22, + 8 
29 74 31 +10 +18 
30 74. 23 ar? 420 


110th day after May 31 with maximum tem- 
perature of 83° or more. These data are plotted 
on Figure 1 (also a curve for the remainder of 
the season). 
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Having established a base, algebraic 
differences between it and 6:00 P. M. 
humidity are computed daily and accumu- 
lated algebraically. The record is begun 
on the tenth day after May 31 on which a 
6:00 P. M. temperature of 83° or more has 
been reached, 83° being the summer tem- 
perature which normally will cause rela- 
tive humidity to drop to 21 per cent. 
The 10-day period was fixed by examina- 
tion of the record of fires in May and 
June over a 14-year period. 

A typical record for the first part of a 
fire season is shown in Table l. 

Four general weather periods are recog- 
nized in Region 4 and are classified in 
Figure 1. It is necessary to resort to gen- 
eral terms in making this classification. 

All humidity excess periods are called 
Period 1. 

Humidity deficiencies 
minus 60—Period 2. 

Humidity deficiencies from minus 61 to 
minus 120—Period 3. 


from zero to 
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Humidity deficiencies of minus 121 or 
more—Period 4. 

Many small fires have occurred in all 
of these periods, but the significant thing 
found in a statistical examination is that 
only 4 fires out of 668 have cost more 
than $100 in Period 1, and 30 out of 
668 have cost more than $100 in Periods 
2, 3 and 4, with approximately the same 
amount of time and total number of fires 
involved in the two groups. All fires the 
cost of which ran to very large figures, 
either in suppression cost or burned area, 
occurred in Period 4. No fire in Period 
1 has cost more than $280. 

The tabulation in Table 2 is indicative 
of what may be expected during the four 
classes of weather using protection meth- 
ods of the past. It is based on an actual 
14-year record on the Boise National For- 
est, which includes 1,357,722 acres. 

The same statistics can be shown in a 
different way, as in Table 3. 


TABLE 2 


INFLUENCE OF HUMIDITY ON THE COST OF FIRE EXTINCTION 


Cumulative 
humidity 
period Odds against a fire costing more than amount indicated 
500:1 100:1 50:1 20:1 10:1 Dak 
1 $926 200 $150 $45 15 2 
2 973 555 400 200 40 6 
3 5437 787 200 60 20 4 
4 104598 3711 1605 500 200 6 
TABLE 3 
INFLUENCE OF HUMIDITY ON THE COST OF FIRE EXTINCTION 
Cumulative Odds of a fire costing more than: 
humidity 
period $10 $40 $90 $250 $450 $1000 
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Fig. 1—The relation between the cumulative 
excesses and deficiencies of relative humidity 
and fire danger. 


Using column 4 of Table 3, we find 
28.1 


that a fire is potentially or 3.75 
(>) 

times as costly in Period 3 as in Period 

1. Using different columns we obtain dif- 


ferent results, but in any cost group the 


chances of a given fire costing in excess 
of a certain amount are greatly increased 
as the cumulative humidity is lowered. 

The general method of classifying 
weather periods by uniform class inter- 
vals of excess of deficiency is a necessity 
in the mechanics of applying rigid sta- 
tistical methods. By this method weather 
periods can be divided into as small or 
large class intervals as may be necessary 
or desirable to calculate correlations. 

The method is simple; no expensive 
equipment is required. Two thermom- 
eters furnish the basic data for the rec- 
ord, which can be made with practically 
no expense of time. Ten minutes per day 
is ample for observations and keeping 
the chart up-to-date. Most important of 
all is the striking character of the chart, 
on which differences are large enough to 
be clear and unmistakable. Above the 
zero line is good, below is bad. Bad 
fire years or periods can be recognized at 
a glance, and the degree of badness is in- 
dicated by the depression below the zero 
line. 


EXPERIENCE WITH HAZARD INDICATOR STICKS 


By DONALD N. MATTHEWS 


Assistant Silviculturist, Pacific Northwest Forest Experiment Station 


A report of experimental tests of factors that should be taken into account in select- 
ing the species, size and method of preparation of wood as an indicator of the 


moisture content of forest fuels. 


How hazard indicator sticks are prepared and used 


in the Pacific Northwest. 


N an issue of the JouRNAL, Gisborne 

(1) described the “wood cylinder 

method” of measuring fuel inflam- 
mability. The experience of the Pacific 
Northwest Forest Experiment Station with 
a similar method will be of value to any- 
one contemplating its use. This article 
calls attention to difficulties that may be 
encountered, tells how they can be over- 
come, describes a practical test of the 
method and gives suggestions for its use. 


This study of hazard indicators was 
started in the Pacific Northwest in a small 
way in 1929, using sections of limbwood. 
In 1931, turned cylinders of Douglas fir 
%, 1, 2, 3, and 4 inches in diameter 
were used. A few square sticks also were 
used, and since these appeared to be as 
satisfactory as round sticks of the same 
size and are somewhat easier to prepare, 
only square sticks have been used since 
that season. In 1932, at the request of 
fire control officials of the Forest Service, 
sticks were placed at selected stations on 
six national forests. In 1933, the study 
was enlarged to include each of the 20 
national forests in Washington and Ore- 
gon and, in addition, intensive experi- 
mental work was done with over 200 
sticks of various sizes and species, pre- 
pared in several different ways. 

It may be well at the outset to state 
briefly the philosophy behind the use of 
wood to indicate the degree of fire hazard. 
By definition, fire hazard is concerned 
with the relative amount, class, character 
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and condition of the fuels. Moisture con- 
tent is one of the most important elements 
in the condition of a forest fuel and it is 
the only one subject to wide variations in 
a short period of time. For this reason 
and because of the close relation between 
moisture content and inflammability, the 
moisture content of the forest materials 
can be used in a general way to indicate 
the degree of fire hazard. As direct meas- 
urement of the moisture content of forest 
fuels for this purpose is impracticable, 
an indicator of some kind is needed. 
Since woody substances are the principal 
constituents of the fuels that feed forest 
fires, it seems logical to select wood for 
indicator material. For the same reason, 
wood also has a distinct appeal to the 
field man. Preliminary tests revealed 
that wood was a promising material be- 
cause its moisture content did change in 
much the same way as the moisture con- 
tent of important forest fuels when ex- 
posed to the same atmospheric factors. 

The term “hazard indicator stick” is 
used deliberately, first for its popular ap- 
peal and second, because it emphasizes 
the distinction between actually measur- 
ing, in the scientific sense, the moisture 
content of complex mixtures of forest 
materials as against obtaining an indica- 
tion of their relative fire hazard. 


CHOICE OF SPECIES 


The decision that an indicator is neces- 


sary and that it will be of wood, imme- } 
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diately raises the question: What species 
should be used? 

It is obvious that if a large number of 
indicators are needed, a species must be 
selected that will give uniform results. 
This is an important consideration be- 
cause it is essential to get an indicator 
that can be duplicated year after year. 
In simplest terms, if the sticks were all 
exposed side by side in one place they 
should exhibit the same day-to-day changes 
in moisture content; and it must be prac- 
ticable at any time to make new indicator 
sticks that will respond in the same way 
and to the same extent as those previously 
prepared. 

In order to put this to a test, samples 
of Douglas fir, Sitka spruce, western 
hemlock, northern black cottonwood and 
sapwood of ponderosa pine were exposed 
side-by-side in the open. For each of 
these species groups of from four to 
twenty-two sticks were selected to repre- 
sent differences in wood density, grain, 
texture and source. Other species were 
tested also in a small way. These were 
all 2x2 inch pieces about 16 inches long. 
Fresh, green wood was used except for 
cottonwood, which was partly air dry. 


The test indicated that in dry weather 
there is little variation in the moisture 
content of the individual sticks within a 
species or between species. In wet weath- 
er, however, the individual sticks repre- 
senting differences in grain, texture, or 
source, within each species exhibited con- 
siderable variation in response to changes 
in atmospheric conditions. In this re- 
spect, Douglas fir and Sitka spruce were 
least erratic and cottonwood sticks had 
the greatest amount of variation. These 
empirical results have not been _inter- 
preted as establishing a fundamental char- 
acteristic for these species. They merely 
demonstrate that for certain species the 
differences in density, grain, texture, and 
source that might occur in using wood 
over a period of years present no ob- 
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stacle to obtaining a succession of com- 
parable indicators. 


Although various samples of the same 
species may have a fairly uniform re- 
sponse to weather conditions, there are, 
nevertheless, certain important differences 
in the amount of response as_ between 
species. Cottonwood and the sapwood of 
ponderosa pine absorb water very rapidly 
and attain high moisture content. Woods 
that take up water readily during wet 
weather also lose it easily in dry weather. 
During dry periods, sticks from all the 
species tested were found to approach 
identical moisture contents. This was 
expected because Koehler and Thelen (2) 
found that various species of wood ex- 
posed under a shed eventually reach 
about the same moisture content. These 
points are illustrated by Figure 1. 


S1zE oF STICK 


Before the question of the choice of 
species can be answered satisfactorily, 
there are other related matters that must 
be considered. One of the most impor- 
tant of these is the size of stick (Figure 
2). The stick may be so small that its 
moisture content will fluctuate with very 
small change in humidity and in so do- 
ing, itself become a form of hygrograph, 
or the stick may be so massive that its 
reactions will be too sluggish to be of any 
practical value. The particular field of 
the hazard indicator stick is not to record 
daily cycles of changes in atmospheric 
moisture but is to depict the cumulative 
effect or seasonal trend of moisture con- 
tent in forest fuels. 


There is no intent to supplant the com- 
mon recording hygrograph in any way. 
That instrument may very usefully record 
a relative humidity of 20 per cent or less 
for several hours on successive days with- 
out in any way disclosing the effect of 
that low relative humidity and other con- 
tributing weather factors on the moisture 
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content and hence on the fire hazard of 
forest fuels. That is the particular field 
of the hazard indicator stick, and a size 
must be selected that will produce the de- 
sired result. 

Early experience demonstrated that a 
two-inch Douglas fir stick was about the 
right size to pick up significant daily 
changes and at the same time give fairly 
smooth curves of seasonal trends. How- 
ever, after analyzing the results of the 
past season’s experiments with 14, %, 1 
and 2 inch sticks of several species it 
seems probable that the usefulness of 
these indicators may be increased by 
using, in addition to the two inch Doug- 
las fir sticks, wood of a species or of a 
size that will give a somewhat wider 
range of response to atmospheric mois- 
ture changes. In order to put this to an 
experimental test on a large scale during 
the next first season, each station will be 
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equipped with a two-inch Douglas fir 
stick, a two-inch ponderosa pine stick and 
one or more of the one-fourth or one- 


half inch sticks. 
PREPARATION OF STANDARD STICKS 


It has been the constant aim in develop- 
ing the hazard indicator stocks to make 
their field use as simple and as free from 
sources of error as practicable. The main 
operation is a moisture content determina- 
tion by weighing; therefore, the oven dry 
weight of the stick must be known before 
it can be used. That important weight 
may be determined by drying the stick 
in an oven or by some indirect method 
such as by drying sections cut from the 
ends of the stick. Actual oven drying of 
the stick itself has much to recommend 
it from the standpoint of simplicity and 
certainty of results, but it should be kept 


Douglas Fir 

Ponderosa Pine——- 
Cottonwood 
W. Hemloc fc vss 
Sitka Spruce ---------- 


MOISTURE CONTENT — PERCENT 
n» 


AUGUST 


IS 20 


1933 


Fig. 1.—Illustrating the differences in degree of response between species; averages for groups 


of two-by-two inch sticks of Douglas fir, 


ponderosa pine, northern black cottonwood, western 


hemlock and Sitka spruce exposed side-by-side in the open. 


said na 
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in mind that the hygroscopicity of the 
wood will be affected by high tempera- 
ture. 

In order to determine the effect of oven 
drying (at 212° F.) on the responsiveness 
of various woods, sets of test sticks about 
24 inches long of Douglas fir, Sitka 
spruce, western hemlock and _ northern 
black cottonwood were cut in half, and 
one-half was oven dried before field ex- 
posure and the other half was put out 
in the green condition. The effect of 
oven drying is to make the dried sticks 
carry a lower moisture content through 
all atmospheric changes. The oven dried 
wood thus may make a consistent indi- 
cator of relative values, but may not fol- 
low forest fuels as closely as undried 
wood. For this and other reasons, un- 
dried wood is now used in the Pacific 
Northwest. 


MOISTURE CONTENT — PERCENT 


AUGUST- 


During the past two seasons all sticks 
were prepared from freshly cut, green 
Douglas fir heartwood of moderately fine 
grain. The planks were ripped and 
dressed to make full-length pieces two- 
by-two inches net. These were promptly 
cut into 24-inch lengths after discarding 
a foot or so near the ends of each plank. 
Before any appreciable surface drying 
could take place, a section about four 
inches long was cut from each end of the 
24-inch piece, weighed, split, put in bas- 
kets and dried in the oven. After oven 
drying, the moisture content of each pair 
of end sections was used to compute a 
green weight for their parent section that 
would yield 400 grams of oven-dry wood. 
The middle section of the stick, which 
had been kept in an air-tight metal box, 
was then brought out of storage and the 
length cut down until its weight equalled 


LEGEND 
All Douglas ale 


1933 


Fig. 2.—Effect of the size of sticks on the. degree of response to atmospheric moisture condi- 
tions. Douglas fir sticks of different sizes exposed side by side under the timber. 
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the green weight computed to yield 400 
grams of oven-dry wood. The accuracy 
of this indirect method of determining 
the moisture content was checked by oven- 
drying all the sticks, including a large 
number of unexposed sticks, at the end 
of the season. This test proved that it 
is practicable to prepare the sticks in this 
way to satisfactory limits of accuracy, if 
care is used to start with wood having 
an even distribution of moisture. Freshly 
cut, green wood meets this requirement. 


After sorting for length, those of aver- 
age length are taken as standard sticks. 
Because all pieces have the same cross 
section, this sorting process produces 
standard sticks of approximately equal 
density, which increases the probability 
of securing comparable results. Satisfac- 
tory results are secured from sticks se- 
lected in this manner without the neces- 
sity for exposing them side-by-side for a 
calibration period. Identifying numbers 
are stamped on two sides of the top edge 
of each stick with steel dies, and it is then 
returned to storage so it can be put out 
at a field station in an undried condition 
early enough in the season to get into 
equilibrium with its surroundings before 
any critical fire weather is likely to occur. 
Experience in this region shows that if 
one stick is put out on June 1, and one 
alongside it July 1, about a month must 
elapse before their moisture contents will 
be running together. 


The purpose in making all sticks have 
an oven-dry weight of 400 grams is to 
facilitate the determination of moisture 
content in the field. Harvard trip scales 
are used, with the sliding rider-bar re- 
moved. A special set of weights is made, 
consisting of one 400-gram lead slug, 
several 40-gram weights marked “10 per 
cent” and ten or more 4-gram_ tokens 
marked “1 per cent.” The stick is placed 
on one pan of the scales, the 400-gram 
slug (which just balances the oven-dry 
weight of the wood) is placed on the 
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other pan ‘and “10 per cent” and “1 per 
cent” weights are added until the stick is 
balanced. The stick thus is weighed in 
terms of its moisture content and _ this 
simplified method, which obviates the 
necessity for conversion tables or charts, 
was found to have decided advantage for 
field use. In order to simplify the weigh- 
ing operation still further, scales have 
been developed and will be used in the 
future. 


A test was made using one stick han- 
dled with the bare hands and one handled 
with paper to see what effect, if any, the 
daily handling of the stick in weighing 
might have on its reactions. The daily 
contact with the hands had no appreciable 
effect. 


Tests were also made to determine the 
amount of leaching that may be expected 
during the fire season. There is some 
leaching but the amount does not appear 
to exceed the limit of error in weighing. 
However, if the sticks are exposed over 
winter, leaching may be a serious factor. 
It is the practice here to use fresh sticks 
each season in order to avoid cumulative 
leaching and any changes in the hygro- 
scopicity of the wood. 


FIELD STATIONS 


At the field stations one standard two- 
by-two inch stick is exposed in the open 
about seven inches above the ground on 
wire supports. The period of exposure 
at low elevation is from April to October, 
and from June to September at high 
elevations. The stick is weighed each day 
in the late afternoon to determine its 
moisture content. To make a visual rec- 
ord, the moisture content is plotted daily 
together with the amount of rainfall and 
occurrence of fires. 


The sticks are placed in the open in or- 
der to get uniform exposure and because 
they seem to be at their best as indicators 
of moisture and hence of hazard conditions 
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in old burns and areas of fresh slash. Ex- 
periments are now under way to develop 
some method of indicating the degree of 
hazard under green timber. 

The value of the stick as an indicator 
of relative hazard increases with each ad- 
ditional year’s record because the field 
man’s best basis for appraising his pres- 
ent hazard is by making a comparison of 
the current hazard indicator stick graph 
with the graphs for previous years and the 
fire history of those same years. Easy 
years, hard years, early seasons and late 
seasons should have a distinct pattern 
that can be recognized. 

Each station must build up its own 
scale of relative values. A station in the 
arid ponderosa pine region of eastern 
Oregon may have a stick registering six 
per cent moisture for a considerable period 
while the stick at a Coast station may 
never fall below twelve per cent. Never- 
theless, due to the marked difference in 
quantity and kind of fuel represented in 
the two regions, twelve per cent may indi- 
cate for the Coast station relatively just 
about as hazardous a condition as six per 
cent indicates for the station in the pine 
region. 
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CONCLUSIONS 


Pieces of wood prepared and exposed 
so that their moisture content can readily 
be measured have many desirable qualities 
as indicators of relative forest fire hazard 
because they indicate the response of for- 
est fuels to the same environmental fac- 
tors. 


There are many variables, such as 
species, uniformity and degree of re- 
sponse to atmospheric changes, size of 
stick and method of preparation, that 
should be taken into account in selecting 
an indicator stick to be used in any re- 
gion to obtain consistent results year 
after year. 


REFERENCES 


1. Gisborne, H. T. The wood cylinder 
method of measuring forest inflam- 
mability. Jour. For. Vol. XXXI, No. 
6, pp. 673-679. 

2. Koehler, Arthur, and Thelen. Rolf. 
1926. The kiln drying of lumber. 
McGraw-Hill Book Co., New York. 
Page 36, Table IV. 


TIMBER STAND IMPROVEMENT WITH NIRA FUNDS 


By JAMES L. AVERELL 
Staff Assistant, U. S. Forest Service 


Besides describing how the NIRA stand improvement work in the Ozark National 

Forest was organized and carried on, this article is particularly interesting in that it 

emphasizes the effect on the local residents in respect to their changed attitude 
toward forest fires and the value of reproduction. 


allotted $32,888 from funds of the 

National Industrial Recovery Act for 
carrying out timber stand improvement 
work. The money had several stipula- 
tions connected with it; first, it must be 
used for employing local needy people; 
second, they would work 30 hours a week 
and receive 40 cents an hour (strawbosses 
70 cents); and third, the money must be 
spent before August 25, 1934. 

Forest Supervisor H. R. Koen saw in 
the allotment an opportunity to give re- 
lief to communities in his forest and at 
the same time improve the growth of tim- 
ber in corners of the forest not accessible 
to his eleven CCC camps. Almost no 
time was lost in getting this work started, 
for the organization of crews and _tech- 
nique of treatment for timber stand im- 
provement work was fairly well worked 
out through two months’ experience in 
cultural work with CCC boys. 


If October, 1933, the Ozark Forest was 


CREW ORGANIZATION 


A list of needy settlers was made for 
each community selected as a center and 
a few men were taken on each day for 
training. It usually took three weeks to 
get a crew of 32 men built up and trained. 

The junior forester in charge of each 
crew picked two local men as assistant 
leaders, who were responsible for the 
work of 15 men each. In addition to the 
32-man crew, three to seven men were 
taken on from time to time as “overhead” 
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to locate section lines and treatable areas, 
open up trails, do roadside improvement 
work and carry drinking water during the 
hot summer months. 

Each squad of 15 men with strawboss 
was kept in separate forties or on op- 
posite sides of a road so their work could 
be identified. The duties of a strawboss 
were largely inspection, keeping the squad 
together, giving first aid when needed, — 
and sharpening the axes on his own time. 


Kinp oF Forest TREATED 


The Ozark National Forest in north- 
western Arkansas is a sedimentary rock 
uplift, from one to two thousand feet in 
elevation, with slopes, benches and flat 
ridges covered with white oak, black oak, ~ 
hickory and to a less extent with shortleaf 
pine. Since 1922, when fire protection be- 
came effective, extensive thickets of repro- 
duction 8-15 feet tall and whip-like in 
form have developed. It is in such stands — 
as these that cleanings, thinnings, and | 
liberation cuttings are needed to insure 
that the valuable species, white oak and 
pine, come through as crop trees selected — 
for their good form and freedom from 
fire scars. 


TECHNIQUE OF TREATMENT 


The NIRA crews adopted the technique 
daily in use by the CCC timber stand — 


improvement crews, using 3-pound single- 
bit axes with 30” handles. The cleat 
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and thinning is done on a “crop tree” 
basis, choosing desirable trees spaced ap- 
proximately 17 feet apart (151 per acre) 
and releasing them from crown competi- 
tion. Root competition is not considered 
important here with 4 inches a month 
precipitation throughout the year and a 
stony loam soil with adequate nutrients 
for production of dense stands. 


The best tree on each 17-foot square 
is chosen. Crop tree selection is based 
on the integration of four factors: 

1. Species—White oak and _-shortleaf 
pine are the most desirable, but walnut, 
cherry, and cedar are favored as specialty 
woods, and ash, hickory, mulberry, locust, 
persimmon, dogwood and sassafras are fa- 
vored to vome out in a commercial thin- 
ning on a short rotation and thus help the 
remaining stand. Red oaks, black oak, 
elm and red gum are intermediate in 
value. Red maple, black gum, hickory on 
poor sites, post oak, blackjack oak and 
ironwood are distinctly weed species. 

2. Form.—The tree must be straight, 
free of lower limbs, and give good prom- 
ise of producing quality saw logs, or 
bolts for tight cooperage and handles. 

3. Condition.—Open fire scars are ta- 
boo on any crop tree, while well sealed 
scars below a 12” stump height are per- 
mitted on white oak, walnut, hickory and 
ash but not on other species. 

4. Size.— Trees in_ the 
crown class require too much cutting to 
release them and ordinarily are not chosen 
as acrop tree. Dominant and codominant 
trees of less valuable species are taken 
instead. For example, a well formed 
northern red oak of 3 inch d.b.h. is taken 
in preference to a white oak under it that 
is only 1.5 inches d.b.h. 

Each crop tree is required to have from 
two to four so-called “trainer trees’ left 
around it to follow up the crop tree and 
help keep it free of limbs. These are 
either naturally shorter trees growing next 


intermediate 


399 


to the crop tree and pushing up into the 
lower side of the crown or are made by 
pulling over a competitor of the crop tree 
and chopping its top out at about two- 
thirds the height of the crop tree. Such 
trees sprout at the tip and appear like 
an inverted umbrella at the top. Top- 
ping trainers is not practical on trees 
over 2” d.b.h. 

A circle of other trees that give side 
competition to the crown of the crop tree 
are either cut or girdled. They are cut 
down if 4” or less in diameter and girdled 
if larger. A ring of chips is taken out in 
making a girdle, cutting into the wood for 
each chip with two downward strokes, one 
about 1” above the other. On gums and 
elms, a girdle 2-3 inches deep is used, for 
they are difficult to kill by girdling. 

All trees in between crop trees that are 
just as tall or shorter than the crop trees 
are not cut. When released from crown 
competition, the favored tree should 
shoot ahead and express dominance, arch- 
ing over toward its neighboring crop tree 
and suppressing those in between. 

The basis for the 17 foot spacing is an 
estimate. The number of mature (over 
16 inches d.b.h.) white oaks of the form 
now found on the Ozark National Forest 
that could be placed on an acre is about 
35. This figure is based on the field 
measurement of the crown spreads of 
trees on this forest that are crowded by 
companion trees on at least two sides. 
In the Ozarks, it is difficult to find large 
white oaks crowded together on an acre. 
Usually, they stand alone or in small 
groups, totaling five to fifteen to the acre. 
Under management, one might expect 
about twice this number of 35 trees, say 
70. The difference between 70 and 151 
represents the crop trees released that will 
have to come out as a thinning in 30 to 
40 years or will slowly be crowded out 
of the stand, acting as trainers or site 
protectors in the meantime. 
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As for mature shortleaf pine stands, 
“Volume, Yield, and Stand Tables for 
Second Growth Southern Pine” (USDA 
Misc. Publ. 50) show for average sites 
and normal stands of shortleaf, 150 trees 
per acre 10 in. d.b.h. and over at 65 
years of age. 

Seventeen feet is used for the spacing 
of all crop trees, whether in hardwood 
stands or pine and whether the stand is 
ten feet tall or forty feet. The same 
spacing can apply to such a variety of 
conditions because only enough trees are 
cut to release each crop tree, letting non- 
competitive trees remain in between. The 
non-competitive trees are not released, 
but continue to grow slowly, following 
the crop tree upward and acting as site 
protectors and trainers. 


TRAINING 


Training the crews was done by giving 
each man a bucket of unslaked lime, a 
daubing stick and an ax, and lining them 
up abreast and 17 feet apart. Guiding 
on a blazed line or a treated edge, they 
soon became proficient in spacing and 
team work. During the first few days the 
men put a spot of lime on each crop tree 
before releasing it from competitors. The 
act of spotting each crop tree helped to 
emphasize the importance of selecting the 
best tree on the 17 foot square. 


Costs 


Actual cost figures are rare of silvicul- 
tural work based on the treatment of 
large areas. On this project, after treat- 
ing 8,626 acres, the average cost of the 
four centers of work was found to be 
$3.24 per acre, which includes: $0.38 
supervision; $2.71 labor for cutting; 
$0.13 transportation; $0.02 equipment. 

The junior forester was paid at the rate 
of $1 per hour and the labor at 40 cents 
per hour. The cost of the final month of 
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work was only $2.62, which is the treat- 
ment cost without including the expense 
of training the crew. These costs repre- 
sent average conditions of treating hard- 
wood thickets 8-15 feet tall and 1-4” 
d.b.h. 


RESULTS OBTAINED 


The effect of engaging local people in 
silvicultural work requiring considerable 
training and thought has produced re- 
sults beyond the immediate objective of 
the job. One can list the results of the 
work as follows: 


1. The purpose of the fund has been 
fulfilled. Three-fourths of the $32,888 
was spent for labor wages; the remainder 
went for supervision wages, equipment 
and transportation. A total of 229 needy 
local people received checks of $107 
average size. This cash is a big help to 
the budget of a mountain family. Some 
of these men have been deprived of their 
usual chance for employment at road and 
telephone line maintenance this year 
through the presence of the CCC camps. 
An antagonistic feeling toward the camps 
has been relieved by the cultural work at — 
a higher pay than their former work 
brought them. 


2. The benefit to the management of © 
the forest is obvious with 8,626 acres 
treated at an average figure of $3.24 per 
acre, which is not considered excessive. 

3. A final and unexpected result has 
been the remarkable change in attitude 
the men on the crews have had toward 
reproduction, which has always been re- 
garded as “brush.” Now they report and 
enthuse on areas they find covered with 
fine white oak reproduction needing a 
cleaning and thinning. Some have even 
gone home and treated their own areas 
of reproduction. After having looked at 
the base of so many potential crop trees 
only to find it fire scarred and worthless 
as a crop tree, each backwoodsman has 
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found a strong crub to their impulse to 
burn the woods and get rid of the “brush.” 
Presence of this brush, unharmed by fire, 
is a potential source of work for them 
whenever the Service gets more T.S.I. 
money. So around the four communities 
helped, fire protection has a personal mean- 
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ing to the settlers. 

A crew of local men trained to do tim- 
ber stand improvement work is an asset 
to any forest. As money becomes avail- 
able through timber sales for stand better- 
ment work, these trained men will be a 
help as teachers and workers on such crews. 


BBB 


Life in the mahogany forests is fraught with danger and crowded with adven- 
ture. It is all the same whether you are a prospector, in charge of concessions, a 
native tree-finder in search of the big mahoganies, an ordinary laborer, cutting the 
road of a corduroy track or felling the giants of the forest. The men who go in 
search of “Red Gold” stake their lives on their chances. In the undisturbed virgin 
forest there is an ever-present risk of being attacked by poisonous snakes that lie 
concealed in the stump of a hollow tree and resent the intrusion of man. Hard by 
the great mahoganies are trees from which a splash of sap will blind a man for 
many days. The ax-men are in constant risk from falling trees, and what is often 
worse because unexpected, a dead branch will suddenly crash to the ground, slay- 
ing or maiming the victim, who, unconscious of his danger, was driving his axe into 
a living tree. There are other hazards to which the adventurer in the mahogany 
forests is constantly exposed. Without warning, he may encounter a tiny thorn, the 
prick of which will maim a man for life, or cause his death from lockjaw and fever. 


To all such perils the forester is never immune. With others, he takes his chance, 


for his duty is to control the felling and see to it that future supplies are forthcom- 
ing to meet the demands of Western civilization—Men of the Trees by RicHarp St. 


BarBE Baker, 1931. 


FOREST SCHOOL STATISTICS FOR 1934: DEGREES GRANTED 
AND ENROLLMENTS 


By CEDRIC H. GUISE 


Cornell University 


r | SHERE was presented in the March, 
1934, issue of the JOURNAL OF 
4 Forestry a statistical statement of 
the numbers of degrees granted and the 
enrollments at the various forest schools 
in the United States for the period 1931 
to 1933.1 These statistics supplemented 
the material contained in the report of 
the Forest Education Inquiry, published 
in 1932.7 
In the present paper are presented the 
statistics covering the degrees granted 
during the calendar year 1934, and the 
enrollments for the first term of the 
academic year 1934-35. Tables are also 
prepared which show, by years, the total 
number of degrees granted by all schools, 
and the total undergraduate enrollments. 
In Table 1 are presented the number 
of undergraduate, Master’s, and Doctor’s 
degrees granted at each forest school for 
the calendar year 1934.* The total num- 
_ ber of 337 undergraduate degrees is the 
approximate average of the numbers con- 
ferred for the five years 1929 to 1933 
inclusive. The number of Master’s de- 
grees, 47, is considerably less than the 
65 granted in 1933, and is the smallest 
number conferred since 1926. The reason 
for this is due undoubtedly to the fact 
that occupational opportunities in Civilian 
Conservation Corps work and other pub- 
lic conservation fields influenced many 
graduates in 1933, who normally have 
enrolled for graduate work, to enter the 
employment field and to defer graduate 
training to a later date. Through 1933 
a total of 47 men had obtained the doc- 


torate for studies in the field of forestry. 
The total through 1934 is 53. The num- 
ber obtaining the doctor’s degree in any 
one year is likely to be small, at least 
for the immediate future. 


In Table 2 are shown for the years 
1902 to 1934 the total numbers of under- 
graduate and Master’s degrees granted 
for studies completed at all forest schools 
in the United States. The total number 


TABLE 1 


NUMBER OF DEGREES GRANTED FOR COMPLETION OF 
STUDIES AT FOREST SCHOOLS IN THE UNITED STATES 
FOR THE CALENDAR YEAR 1934 


Under- 
graduate Master’s Doctor’s 


Forest school degrees degrees degrees 
1 Cahiormia] Sar 29 2 x 
2. Colo, College 2 ee=2 1 nN ne 
3s Golo. tate pas 17 pa af 
4. Connecticut —_.__ 6 E a 
5. Comellese Aaa 14 2 Mi 
65 Georgia =... 25 oie 17 Ke Ms 
Ue HL GECOrO ose ee 3 2 
SoJdaht i422 eee 14 2 = 
9: lowe 23244. Se 17 1 = 
LO“ Louisiana se 6 rs 3 
1] Mame* 322-3 2eae 16 s = 
12. Michigan State —._ a = 
13. Michigan Univ. _.. 17 Z 5 
14, Minnesota — 14 z < 
15. Montana, 22. See G 1 7. 
16. New Hampshire 7 = = 
17. N. Y. State Col. of 
Forestry 22 54 11 S 
18. North Carolina __ 11 = a5 
19. Oregon State 24 3 a 
20.cRace States yee 22 a 4 
Qe eUrduceee 2 ee 9 < es 
Porat ess eee 4 bes = 
23. Wash. State 8 2 oe 
24. Wash. University 16 3 4: 
25.% Valet Aas eans eae te 16 1 
‘Lotals’ = tees 337 47 6 


*Degrees Granted, Enrollments and Recent Developments at the Forest Schools i i 
States 1931-1933 ; Cedric H. Guise, JournaL or Foennes Vol. XXXIL. No. & Meninioeh: ea 
Forest Education, Henry S. Graves and Cedric H. Guise, Yale University Press, 1932. 


*Eight degrees are listed for Washington State College. 


Science in Range Management. 


Three of these were Bachelors of 


Of the other five, 3 degrees were Bachelors of Science and 2 


were Bachelors of Science in Botany; all of the five recipients of these degrees have completed the 


courses offered in forestry. 
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of undergraduate degrees is 6,284; of 
Master’s degrees, 1367. 

The New York State Ranger School 
reports 38 graduates for 1934; the total 
number of men who have completed the 
ranger school course through 1934 is 465. 

There has been an astonishing increase 
in undergraduate enrollments at the forest 
schools for the year 1934-35. The total 
enrollment for the first term 1933-34 was 
2246; for 1934-35 it is 3791. The high- 
est enrollment previously reported was 
for the year 1931-32, and was 2,573. 
The enrollment for the current year is 
1,218 above that of 1931-32, an increase 
of almost 50 per cent. The range in en- 
rollment for the years 1928-29 to 1933- 


». 
TABLE 2 
NUMBER OF DEGREES GRANTED FOR COMPLETION OF 
STUDIES AT FOREST SCHOOLS IN THE UNITED STATES 
FOR THE CALENDAR YEARS 1902-1934 


Undergraduate Master’s 
Years degrees degrees 
1902 9 
1903 1 14 
1904 4 29 
1905 9 34 
1906 23 24 
1907 18 27 
1908 31 35 
1909 47 44 
1910 61 48 
1911 100 61 
1912 122 54 
1913 136 37 
1914 151 42 
1915 124 35 
1916 151 36 
1917 160 27 
1918 65 10 
1919 53 6 
1920 160 25 
1921 126 26 
1922 141 44 
1923 217 31 
1924 215 43 
1925 280 44 
1926 259 58 
1927 263 50 
1928 302 64 
1929 291 54 
1930 308 69 
1931 394 97 
1932 380 78 
1933 355 65 
1934 337 47 
Totals 6,284 1,367 
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34 was from 2,079 to 2,573; the average 
is 2,255; the current enrollment is 1,536 
above this six-year average, an increase 
of 68 per cent. 


These figures are sig- 
nificant. 


To give detailed information 
on the enrollments, three additional tables, 
numbers 3, 4, and 5, are presented. 


In Table 3 are the total undergraduate 
enrollments at the forest schools for the 
years 1903-04 to 1934.35. 


In Table 4 are presented the enroll- 
ments by classes at each of the forest 
schools in the United States for the first 
term of the current year. It will be 
noted that Cornell, California, and the 
University of Michigan list no freshmen or 
sophomores. Cornell has no enrollment 
in the two lower classes. California and 
Michigan are concerned primarily with 
the two upper classes, although the men 
for these classes in the next two years will 
be provided by the freshmen and sopho- 
mores in their respective universities, by 
junior colleges, and by transfers from 
other institutions. If it were possible 
to list the enrollments in each of the 
first two classes at California and Michi- 
gan, the total enrollment for 1934-35 
would be close to 4,000. No statistics 
appear for Colorado College, inasmuch 
as this forest school was discontinued in 


TABLE 3 


UNDERGRADUATE ENROLLMENT AT FOREST SCHOOLS 
IN THE UNITED STATES, 1903-04 to 1934-35 


Year Enrollment Year Enrollment 
1903-04 19 1919-20 927 
1904-05 39 1920-21 1,092 
1905-06 51 1921-22 1,363 
1906-07 98 1922-23 1,347 
1907-08 143 1923-24 1,439 
1908-09 258 1924-25 1,624 
1909-10 357 1925-26 Np 
1910-11 518 1926-27 1,880 
1911-12 591 1927-28 1,957 
1912-13 637 1928-29 2,079 
1913-14 868 1929-30 2,123. 
1914-15 904 1930-31 2,120 
1915-16 944 1931-32 QUO 
1916-17 897 1932-33 2,388 
1917-18 560 1933-34 2,246 
1918-19 498 1934-35 3,791 
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June, 1934. Duke University has 


professional students in forestry. 

The enrollments of graduate students 
requires a word of explanation. The 
numbers reported from California, 14, 
University of Michigan, 11, and the New 
York State College of Forestry, 22, each 
include candidates for both Master’s and 
Doctor’s degrees. Therefore the totals 
are approximate and it would be accu- 
rate to state that there are 122 graduate 
students in forestry at the various schools. 
It is estimated that approximately 75 
per cent are working for the Master’s 
degree and 25 per cent for the doctorate. 
This total of 122 is almost the same as 
the number reported for last year. At 
that time the total was 117. In 1931 and 
1932 the totals were 199 and 206, re- 
spectively. 


no 
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Pennsylvania reported 26 men regis- 
tered for the first year in the ranger 
course, and 20 men for the second. The 
New York State Ranger School reports 
36 men for the current year. 

Further analysis of the undergraduate 
enrollment figures will show that the 
greatest increase over previous years is 
with the freshman class. This is ex- 
pected, and is without question due to the 
prominence of public forestry activities 
during the last two years. In Table 5 
are the undergraduate statistics, by classes, 
in all forest schools of the United States 
for the years 1929-30 to 1934-35. While 
there is a pronounced increase in each of 
the three upper classes, the great increase 
is in the freshman year. The number in 
1934-35 is 976 more than in 1933-34, and 


978 more than the average number of 


TABLE 4 


ENROLLMENT BY CLASSES AT FOREST SCHOOLS IN THE UNITED STATES—FIRST TERM 1934-35 


Fresh- Sopho- 

Forest school men mores Juniors 
ieeCaliformia ees = 39 41 57 
2. Colorado State 105 47 57 
SB Connecticut... = 12 8 8 
ib X Gay aes lh eens ae - ss 17 
ee Georeia gre 60 31 33 
Gublarvarde 2 om Ri 
TeiGhliae 2 26 See 136 50 43 
DmlOWae oe 102 48 23 
OM Lomsiang 22s 43 29 13 
HOM Maine 2-2 41 28 18 
1l. Michigan State. 104 46 Pa 
12. Michigan Univ... = es 35 
13. Minnesota _. 133 fl 39 
14. Montana __ 104 43 23 
15. New Hampshire 14 12 8 

16. N. Y. State Col. of 

WOrestrygeee cee 140 136 102 
17. North Carolina. 66 46 25 
18. Oregon State. 138 62 28 

LO Pane tates sess. *- 114 86 28 . 
PAs Arh h Gy, ae eee ee 50 19 15 
DALE CUE a) <6 pee a Wer 164 57 39 
den. Wash, state. so 45 2 9 
2B mW dels ni Vaesee 141 49 30 
DAY Alege eee : m mn 
otals ae. see) = ieasal 930 671 

Number of School 

(Average) 2 e 20 20 22 


Total 
: under- Graduates Special 
Seniors graduates Masters-Doctors students 
40 177 14 1 = 
25 234 ed a s 
7 35 = in Z 
18 35 2 S ° 
9 133 w u 
ue x 2 1 eS 
22 251 3 a = 
15 188 we = = 
5 90 = _ 
21 108 2 x 3 
LZ 188 J pl iy 
24 59 Te : 1 
18 261 2 4 8 
13 183 2 = 
7 41 Hy o 
67 445 22" 2 = 
26 163 es £ = 
21 249 10 2s 2) 
18 246 4 & 
12 96 3 ii “ 
21 281 “ = a 
8 83 = = 
25 245 5 1 1 
= és 31 6 1 
439 3,791 104 18 16 
22 22 el: 6 6 


er : Weg? 
“Includes candidates for both Master’s and Doctor’s degrees. 
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773 freshmen for the years 1929-30 to 
1933-34. At the present time this in- 
crease creates no great problem for the 
teaching staffs in the forest schools, in- 
asmuch as freshmen and sophomores ob- 
tain most of their instruction in courses 
taught by members in allied departments 
of the college or university with which 
the forest school is associated. How- 
ever, unless an extraordinarily heavy 
mortality occurs in the next two years 
with this large freshman class, the forest 
school staffs as made up at present will 
be unable to provide adequate instruc- 
tion. At present the universities and 
colleges are unable or unwilling to grant 
additional resources to forest schools, or 
for that matter to any of their departments. 
Yet unless some provision is made to 
provide additional instructional facilities 
in forestry, many of the schools in a year 
or two will be confronted with difficult 
and serious problems. The normal mor- 
tality during the four years’ course is 
approximately 50 per cent. In the case 
of the present freshman class, it will 
probably be much greater; yet the actual 
number of men now freshmen who will 
go through to the junior and senior years 
is likely to be far greater than in pre- 
vious years. 

There are few special changes of policy 
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in the various schools to be mentioned. 
There are, however, changes in the ad- 
ministrative heads of three schools, which 
may be recorded. Richard E. McArdle 
was selected to be head of the School of 
Forestry at the University of Idaho, suc- 
ceeding the late Francis G. Miller; D. B. 
Demeritt succeeds the late John Briscoe 
as head of the Department of Forestry 
at the University of Maine; Ralph W. 
Hayes, formerly of the forestry staff at 
North Carolina State College, was ap- 
pointed during the past year head of the 
Department of Forestry at Louisiana 
State University. The Department of 
Forestry at the University of Georgia 
reports the gift of a 600-acre tract of 
forest property, which has been designated 
the Watson Springs Forest; the Depart- 
ment of Forestry also reports that, 
through the codperation of the Univer- 
sity authorities, it has been able to offer 
a number of scholarships to students 
from nearby states in an effort to fulfill 
the plan of the board of regents of de- 
veloping a regional school serving the 
Southeast. This is an excellent policy. 
If such a course had been pursued in 
earlier years in other regions, it would 
undoubtedly have influenced a develop- 
ment of schools by regions rather than 
states. 


TABLE 5 


UNDERGRADUATE ENROLLMENT, BY CLASSES, AND RATIOS OF SENIORS TO FRESHMEN, IN FOREST SCHOOLS 
IN THE UNITED STATES FOR THE YEARS 1929-30 To 1934-35 - 


Academic Enrollment 
year Freshmen Sophomores 

1929-30 573 
1930-31 565 
1931-32 598 
1932-33 619 
1933-34° 628 
1934-35" 930 
Average 597 
Increase 1934-35... 978 333 


1Special students excluded. 
"First term enrollments. 


Ratios in 
per cent seniors 


Juniors Seniors Total* to freshmen 

451 352 2,071 57 
434 Bal 1,998 60 
530 444. 2,536 46 
497 448 2,375 55 
467 368 2,235 58 
671 439 3,791 25 
476 398 2,243 51 
195 41 1,548 


THE FOREST SURVEY IN THE SOUTH 


By I. F. ELDREDGE 


Regional Survey Director, U. S. Forest Service 


The federal inventory and study of the nation’s forest resources, as it progresses, gains 


steadily in public appreciation of its importance and value. 


The following exposition 


of how the work is being done, and the methods followed in gathering the field data 
and in computing the results should be of especial interest at this time. 


status of the Forest Survey in the 

bottom-land hardwoods of the Mis- 
sissippi Delta,! a lot of things have hap- 
pened; with the New Deal have come the 
forest industries code under NIRA, Emer- 
gency Conservation Work, purchase of 
sub-marginal lands, expansion of public 
forests, and generally, a concept of 
planned economy. The intervening years 
have sharpened the focus of the nation on 
the important economic problem of land 
use. As a result, the demand for survey 
information has been notably stimulated. 
Land planning agencies, both federal and 
state, agricultural statisticians, lumber 
code authorities and the naval stores con- 
trol committee have urgent need for the 
land use and timber-stand data being 
gathered by the Forest Survey in the 
South. 


Since the land area of the eleven states 
of the South aggregates approximately 
321,000,000 acres, the task ahead of the 
Forest Survey is no small job. The south- 
ern forest falls naturally into four distinct 
timber regions, and it was decided to 
attack the survey problem by forest re- 
gions rather than by political subdivi- 
sions. The major forest regions are: 


Ses G. H. Lentz reported on the 


1. The active naval stores belt, roughly 
the longleaf-slash pine type. 


2. The bottom-land hardwood region 
of the Mississippi River. 


*Lentz, G. H—1931. The Forest Survey in 
Delta, Jour. For. 29:1046-1059. 
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Se Le 
wood belt. 


4. The Appalachian and central up- 
land hardwood belt. 


For the convenience of field work, 
these major forest regions are further 
divided into survey units, each consisting 
of a group of contiguous counties aggre- 
gating from four to eight million acres. 
The survey is carried on in a uniform 
manner in all units, but each is surveyed 
and reported upon separately. Insofar as 
can be determined in advance, these sur- 
vey units are more or less homogeneous 
with respect to economic as well as forest 
factors. 


loblolly-shortleaf pine-hard- 


Owing to the urgency for authoritative 
information concerning the present and 
future supply of naval stores timber, the 
first objective of the Forest Survey in the 
South is the early completion of the sur- 
vey of the active naval stores belt, an al- 
most unbroken forest that covers fifty 
million acres extending in a broad belt 
along the coast from the Santee River in 
South Carolina to Lake Pontchartrain in 
Louisiana. The second objective is the 
completion of the survey of the great 25- 
million-acre bottom-land hardwood forest 
that flanks the Mississippi River from 
Cairo, Illinois, to the Gulf. At the pres- 
ent rate of progress, the field inventory 
in these two regions should be practically 
completed by April 1, 1935. 


the Bottom-land Hardwoods of the Mississippi 


THE FOREST SURVEY IN THE SOUTH 


The purposes of the Survey can be 
briefly stated as follows: (1) to make 
an inventory of our forest lands and the 
present supplies of standing timber and 
other forest products, (2) to ascertain 
the rate of growth of our forest stands, 
(3) to determine the rate of drain on our 
forests through industrial use and _ the 
effects of tree diseases, insects, and other 
natural agencies, (4) to study the prob- 
able future requirements for timber and 
other forest products, and (5) to corre- 
late these findings with existing and an- 
ticipated regional economic conditions in 
order that policies may be formulated for 
the effective use of lands principally 
suitable for forest production. 

The field data needed to satisfy the 
aims of the Survey are being gathered by 
a corps of expert timber estimators and 
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foresters who work in crews of three men 
each on parallel compass lines taking 
quarter-acre samples of forest and field at 
10-chain intervals on lines 10 miles apart. 
The sample plots are taken where they fall; 
some on forest land, some on agricul- 
tural areas and water-ways, roads and 
other non-forest lands. The tally sheet 
shown as Figure 1 shows what informa- 
tion is taken on each forest plot. 

All data recorded by the party chief in 
the left margin of the tally sheet are 
numerically coded. This descriptive in- 
formation makes possible the classification 
of forest plots by forest conditions (old- 
growth, second-growth, etc.), forest types, 
and other descriptive groupings. Since 
the sample tally sheet shown in Figure 1 
is used in the naval stores region, the tur- 
pentine history and the height of turpen- 
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tine faces is also shown for the stand in 


which the plot falls. 


In the body of the tally sheet a dot- 
tally is made of the number of trees on 
the plot, by species and two-inch diameter 
classes. The naval stores pines, long- 
leaf and slash, are recorded as round, 
working, idle or worked-out trees. 


The lower portion of the tally sheet is 
reserved for a record of information on 
sample trees that are selected arbitrarily 
on a percentage basis from the trees on 
the sample plot. 


Although by far the greater part of the 
Survey information comes from the line- 
plot tally sheets, certain special problems 
can best be treated as supplemental 
studies. Special studies of this nature 
include: (1) the determination of the 
volume of timber removed annually in 
lumber manufacture and in the production 
of poles, ties, pulpwood, etc., (2) an esti- 
mate of the volume of timber cut for 
fuel and other domestic uses, (3) the con- 
struction of volume tables, and (4) the 
existence of forest industries and_ their 
relation to the present and future supply 
of forest products. In general, these 
supplementary studies require a consider- 
able amount of field work, and special 
field crews are assigned to the individual 
projects. These studies are carried on 
simultaneously with the line-plot survey, 
so that when the sampling survey data are 
analyzed, they can be interpreted in the 
light of the firdings of the special studies. 


The object of the office analysis of sur- 
vey field data for any survey unit can be 
summarized as follows: 


(A) Preparation of tables showing the 
area of land classified according to the 
nature of its use, such as: 

1. Forest land, classified into forest 
types and forest conditions and topo- 
graphic descriptions, such as uplands, 
flatwoods, river bottoms, swamps, etc. 


2. Agricultural land, classified as crop 
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land cleared five years or less, crop land 
cleared more than five years, idle and 
abandoned crop land, and pasture land. 


3. Other areas, including marshes, 
prairies, levees, roads, railroads, towns 
and waterways. 


(B) Tables of timber volume, showing 
the board-foot and cubic-foot volume of 
the present stands, classified by species 
groups, for forest conditions and by prin- 
cipal forest types. 

(C) Tables of timber growth by forest 


conditions and species groups. 


(D) Stand and stock table, showing 
the number of trees by species and diam- 
eter classes for the several forest conditions. 


(E) For the naval stores region, addi- 
tional tables, showing the following in- 
formation: 


1. Number of operating turpentine 
cups, classified by the stage of working 
and diameter of cupped tree. 


2. Number of unturpentined trees and 
the number of trees now under turpentine 
size that will come into working size dur- 
ing the next ten years. 


3. Number of additional turpentine 
cups that can be hung on trees now being 
worked for the naval stores. 


To quickly and accurately compute 
and analyze the great volume of field 
data for the 107 million acres of land 
that will have been surveyed before March 
31, 1935, special equipment and technique 
were found to be necessary. Electrical 
sorting and tabulating machines were 
found suitable for sorting and summariz- 
ing field data. In the computing section 
of the Survey in the New Orleans office, 
the machine battery consists of: 1 me- 
chanical card punch, 1 mechanical verifi- 
er, 1 automatic duplicating card punch, 
1 automatic duplicating summary punch, 
2 automatic verifiers, 1 card counter and 
sorter, 1 comparing reproducer equipped 
with two-class selector, 1 seven bank 
tabulator equipped with 3-class selector. 
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Field data expressed in coded form are 
punched into tabulating machine cards. 
These are electrically sorted and mechan- 
ically tabulated to give totals of quan- 
tities punched into the cards. The cards 
of any given area can be combined to 
give summaries of survey data for any 
geographical unit. Although the reports 
of the Survey are published only in Sur- 
vey units, the tabulating machine system 
of analysis is sufficiently elastic to permit 
reanalysis of Survey data by units other 
than those initially set up. This feature 
of the analysis system makes possible the 
establishment of a survey service bureau 
that will be equipped to furnish forest 
statistics to interested public or industrial 
agencies. For example, a railroad operat- 
ing between Jacksonville, Fla., and New 
Orleans, La., might wish to know the vol- 
ume of forest products found within a dis- 
tance of 20 miles on either side of its 
trunk line between those two cities. By 
combining cards for the counties that con- 
stitute such a belt extending from Jackson- 
ville to New Orleans, the Survey will be 
in a position to furnish this information 
quickly and at a very small cost. 

The Forest Survey in the South was 
started by the Southern Forest Experi- 
ment Station in January, 1931. A con- 
siderable amount of time was spent in as- 
sembling and training the personnel and 
in developing a field technique. Trial 
surveys were made in both the bottom- 
land hardwood and pine regions to de- 
termine the intensity of sampling and 
size of survey unit that would be neces- 
sary to give a satisfactory standard of 
accuracy. In general, a standard error 
of 10 per cent was considered to be the 
maximum permissible error in items of 
major importance. Based on these pre- 
liminary surveys, the spacing of quarter- 
acre plots at 10-chain intervals on lines 
10 miles apart was found to give results 
of the desired accuracy wherever survey 
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units aggregated at least 4 million acres. 
An increase in the area of a unit will, of 
course, diminish the resulting standard 
error per cent. 


Analysis of the sample plot data for 
Survey Unit No. 1 in Georgia shows 
that during the current naval stores sea- 
son there were 55,400,000 working tur- 
pentine cups in this 10-million acre unit. 
In the course of a supplemental study 
it was possible to approach closely an 
actual count through a 100 per cent 
canvass of turpentine still operators in the 
unit, which showed the number of operat- 
ing turpentine cups to be 58,460,000. The 
error, in this instance 5 per cent, is well 
within the limits of accuracy set up for 
the survey. 


The first survey unit to be completed 
in the South was the bottom-land hard- 
wood unit in the State of Mississippi. 
This area and the adjoining unit in the 
shortleaf pine-hardwood region of north- 
ern Mississippi were completed by a 
small Survey organization of 10 to 12 
men working under regular Forest Survey 
appropriations. Beginning in the fall of 
1933 the Forest Survey received emer- 
gency money with which to increase its 
force. At present, (October 12, 1934) 
the personnel of the Survey organization 
in the South totals 82 field men, 21 com- 
puters and stenographers, and a supervis- 
ory staff, field and office, of 8. The pres- 
ent organization is so balanced that the 
computational and field work progress at 
approximately the same rate. The present 
field organization covers approximately 
7,000,000 acres per month, which is 
roughly equivalent to the land area of 
the State of Maryland. 


The field force is organized for pur- 
poses of administration into four groups 
of from 6 to 10 line-plot survey crews. 
The work of each group is planned, di- 
rected and supervised by a field super- 


visor. The work of each crew is checked 
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on the ground at frequent intervals to 
keep the necessary degree of uniformity 
and accuracy. The field supervisors are 
at present, John A. Putnam, Virgil B. 
Davis, James W. Cruikshank and Edward 
B. Faulks. Mark M. Lehrbas, as field 
manager, serves as executive officer for 
the entire field force including the four 
groups of line-plot crews and, as well, 
the several crews of special investigators. 
All work is done in strict accordance 
with the provisions of field manuals of 
procedure. 

All field data are forwarded to the Sur- 
vey computing section at the Southern 
Forest Experiment Station in New Or- 
leans. This important section is under 
the direction of Philip R. Wheeler, to 
whom credit is due almost entirely for 
having devised and put into action the 
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system of computation used, a job of no 
simple nature or small size. The as- 
sembled data turned out by the comput- 
ing section are passed, one survey unit at 
a time, to Robert K. Winters and the 
writer, for final study and analysis and, 
with the assistance of the field supervisors 
involved, for the preparation of the pre- 
liminary and final reports. 

The present status of field work of the 
Forest Survey in the South is shown in 
Figure 2. As rapidly as the office analy- 
sis is completed for any unit, a prelim- 
inary statistical report giving a digest of 
the essential survey results is prepared 
for immediate release. Whenever the 
analysis work on all the units in any 
major region—the nayal stores belt, for 
example—or any state, has been com- 
pleted, a formal Survey report for the 
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Fig. 2.—Present status of field work. 
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region or state will be prepared. This 
will be much more detailed and complete 
than the preliminary report. To meet 
the immediate needs of such agencies as 
the forest industries, Code authorities, 
land planning groups, etc., releases giving 
timely information gathered by the Sur- 
vey are issued from time to time in ad- 
vance of reports. 

At this time no final information con- 
cerning the total Survey costs can be 
given. The average cost of field line- 
plot work has been approximately 214 
mills per acre. A conservative estimate 
indicates that the cost of office analysis 
will average 3 mills per acre. This esti- 
mate makes the Survey cost, exclusive of 
report writing and editing, approximately 
514 mills per acre. 

If maintained at its present strength, 
the Forest Survey is prepared to complete 
the field survey of the entire land area of 
the South by June 1, 1939. If the ex- 
panded Survey staff is reduced to the 
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little handful that existed before the 
emergency funds became available, the 
field work cannot be completed before 
1949. The timber resource of the South 
is not static. It is being reduced by tim- 
ber cutting, fire, windfall and disease. 
This drain is offset to a certain but un- 
known degree by growth. To be of maxi- 
mum value, Survey statistics should show 
the status of the timber supply, and the 
timber growth versus timber drain trends 
as of a given year. It is obvious that we 
shall never have a working knowledge 
of the great southern forest as a whole if 
the inventory taking is stretched out over 
a period of 15 years. The tremendously 
important part that forest lands and for- 
est products play in the security and wel- 
fare of the people of the South, and of the 
nation, is just beginning to be under- 
stood. The situation requires that this 
inventory. and study of the forest re- 
sources be carried on at its present rate 
of progress until the job is finished. 


RRS 


The quality of Austrian forests is more the result of human enterprise than 


of natural advantages. 


Forestry enactments date back, as in England, to the 


XVIth century, and, as in England, these early laws were mostly ineffective. But 
some of the very large landowners were early convinced of the importance of 
forest control. In 1800 a private forest school was formed by Prince Schwarzen- 
berg in Bohemia, and shortly afterwards another was opened by Prince Liechten- 
stein in Moravia. In 1805, a state school near Vienna came into existence, which 
continues to the present day in the Hochschule fur Bodenkultur, and has trained 
many thousands of foresters. Thus Austria has a tradition of 130 years of forest 
education.—Quarterly Journal of Forestry (English) 


DISCUSSION OF DEMERITT AND McINTYRE’S METHOD OF 
CONSTRUCTING TREE VOLUME TABLES 


By L. H. REINEKE 


Associate Silviculturist, Northeastern Forest Experiment Station 


This article is well deserving of careful study in that it points out in clear and con- 

vincing manner what ihe author conceives to be the errors inherent in the Demeritt- 

McIntyre method of constructing tree volume tables. It also helps to clear up certain 
points that have bothered students in forest mensuration. 


N their article in the Journal of Agri- 
| cultural Research! Demeritt and Mc- 

Intyre present an alinement chart 
method of preparing tree volume tables 
for which speed, accuracy, and simplicity 
are claimed. The proposed method is 
fundamentally unsound, and when the 
technical errors in the method are cor- 
rected the method presents no advantages 
over the base chart method? which it is 
designed to supplement. 

The proposed method is a variant of 
the base chart method. Although not 
presented in this way, the method is, 
briefly, equivalent to (1) arbitrarily es- 
tablishing two parallel axes graduated 
with identical logarithmetic scales of vol- 
ume, (2) converting one scale to a scale 
of breast-high diameter by means of an 
average curve of tree volume over diam- 
eter, and the second to a scale of height 
by an average curve of volume over 
height; (3) temporarily considering these 
scales of diameter and height as scales of 
cylinder dimensions and so using them 
to locate the position of a third axis be- 
tween and parallel with the other two; 
(4) graduating this third axis in terms 
of volume by use of diameter-class aver- 
age volumes, marking each average vol- 
ume at the intersection of the volume 
axis with the straight line passing through 


*A simple method of constructing tree volume 
Jour. Agr. Res. 44:6, pp. 529-539. Mar. 15, 1932. 


*An alinement chart method for preparing forest-tree volume tables. 
ald Bruce. U. S. D. A. Tech. Bul. 304, 28 pp. 1932. 
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the corresponding graduations for the 
diameter and average height of the class; 
(5) smoothing the resultant series of 
graduations by means of a_ graduating 
curve; (6) subjecting the completed chart 
to the tests and corrections employed in 
the base chart method. This proposed 
method is open to criticism on eight 
counts, four involving errors in technic. 

These criticisms may be listed as fol- 
lows: 

(1) Curves of gross correlation are 
used instead of net correlation. 

(2) The method of locating the volume 
axis results in a curved, not a straight 
axis. 

(3) The volume scale derived from in- 
tersections based on diameter-class averages — 
is poorer than one based on intersections of 
diameter-height class averages. 

(4) Variables are reversed in fitting 
the volume graduating curve. 

(5) The use of the curve of measured 
volume over first estimated volume as 
a check is wrong. When the proper check 
is applied, further corrections of the chart 
are indicated. 

(6) In the example given the average 
percentage deviation of the completed 
chart exceeds that for the same data when 
worked up by the base chart method. 

(7) When the corrections listed under 


tables. Demeritt, D. B., and A. C. McIntyre. 


Reineke, L. H., and Don- 


i le 
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(2, 3, 4, 5) are incorporated the method 
requires as much time as the base chart 
method, since several estimates are re- 
quired and several additional scales must 
be graduated. 

(8) The method is limited to cubic- 
foot volume tables. It is not capable of 
application to board foot tables based on 
merchantable length, which require curved 
axes. 


DISCUSSION 


(1) The fundamental error in the pro- 
posed method lies in the use of average 
curves of volume over diameter and 
height for the graduation of the respective 
axes. This amounts to the use of gross 
correlations between the dependent vari- 
able and each of the independent vari- 
ables, instead of using the multiple cor- 
relation. The presence of a negative net 
correlation with one variable even though 
the gross correlation is positive cannot be 
detected. An example of this is seen in 
the correlation of bark thickness at breast 
height with diameter and height, where 
the gross correlations are both positive 
but the net correlation with height is 
negative.? This reversal of sign does not 
occur with volume table data because the 
slopes of the gross correlation curves are 
too great, but some error is present. Al- 
though fairly satisfactory results may be 
obtained despite this error, it is not ad- 
visable to introduce such methods for ex- 
tended use. Once the method is estab- 
lished, its limitations would be lost sight 
of and the method extended without dis- 
crimination to problems for which it is 
entirely unsuited. 


The use of the gross correlation curves 
as the basis for the scales of the chart is 
equivalent to the use of an assumed chart. 
Haphazardly assumed charts are extreme- 
ly undependable,* especially with inter- 


2Correlation Alinement Charts 
U. S. D. A. Tech. Bul. 210 (p. 19). 1931. 
‘Op. cit. p. 70-71. 


in Forest Research. 
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correlation between independent variables, 
but assumed charts predicated on prior 
knowledge of the relationships become in- 
creasingly useful as such prior knowledge 
is incorporated. In the proposed method, 
the knowledge of the intercorrelation be- 
tween diameter and height is not incor- 
porated in the asumed chart; in the base 
chart method this intercorrelation is rec- 
ognized and incorporated in the base 
charts. 


(2) Having the diameter and height 
axes graduated by means of the gross cor- 
relation curves, the authors temporarily 
consider these as the scales of a cylinder- 
volume chart for locating the volume axis 
by intersections. Under the heading “lo- 
cating the volume axis” the authors state: 
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Fig. 1—Location of curved volume axis by in- 
tersections, with original straight axis shown by 
dotted heavy line. 


Bruce, Donald, and L. H. Reineke. 
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“It will be found in this case that the 
volume axis is parallel to the d.b.h. and 
height axes and nearer to the d.b-h. than 
to the height axis. Its exact location de- 
pends upon the range of d.b.h. and height 
values and the spacing of their respec- 
tive axes.” 

A straight, parallel volume axis results 
from constant scale moduli for both of 
the diameter and height scales. When 
these scales are considered as scales of 
cylinder dimensions, both scale moduli 
vary progressively as diameter and height 
increase, in proportion to the departure 
from a straight line of the gross correla- 
tion curves when plotted on logarithmic 
paper. This progressive variation in 
scale moduli results in a curved axis for 
volume when used as a cylinder chart 
as stipulated. Figure 1 shows the amount 
of curvature and position of the volume 
axis when located by the intersections for 
seven sets of cylinder volumes. (The di- 
ameter and height scales are those of 
Demeritt and MclIntyre’s Figure 3.) How- 
ever, this is not a true cylinder chart; 
for instance, the line for an 18 in.-30 
ft. cylinder, which has a volume of 53 
cu. ft., intersects the volume axis at the 
same point as the line for the 13 in.- 
70 ft. cylinder with a volume of 65 cu. 
ft., a difference of 12 cu. ft. 

If, instead of entering the curved axis, 
a straight parallel axis is drawn through 
the intersection of a single pair of lines 
through points close to the general aver- 
ages of diameter and height, the implied 
diameter and height scales of this cylin- 
der chart will be represented by straight- 
line graduating curves through the two 
diameters and the two heights used for 
the intersecting pair of lines. The de- 
parture of the actual graduating curves 
from these implied straight-line graduat- 
ing curves is the measure of the amount 
of correction for curvilinearity introduced 


°U. S. D. A. Tech Bul. 210, p. 71 Initial Corrections. 


The Order in Which Corrections are Made. 
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by direct graduation of the diameter and 
height scales. This correction of the in- 
dependent variables first may require 
more estimates to complete the chart 
than when the dependent variable is cor- 
rected first.® 

(3) The location of the tree-volume 
graduations along the central axis by its 
intersection with lines between the aver- 
age diameter and average height of each 
diameter class has the effect of ignoring 
much of the correlation between height 
and volume. Each diameter class in- 
cludes a fairly large range of heights, and 
the height ranges of successive diameter 
classes overlap a great deal. It would 
be far better to use averages of diameter- 
height classes instead, in locating the 
volume graduations. Figure 2 shows the 
difference between the volume graduating 
curves derived from the two methods of 
grouping. Both are derived from inter- 
sections with the curved axis of Figure 1. 
The solid curve is based on the diameter- 
height class averages, and is somewhat 
higher for the smaller volumes than the 
broken-line curve based on diameter class 
averages. This reduces the estimated or 
tabular volumes for the smaller height 
classes, a change in the right direction, as 
inspection of the “Actual Tree Volume” 
and “Tabular Volume” columns of De- 
meritt and McIntyre’s Table 1 will show. 

(4) In preparing the graduating curves 
for diameter and height, the volumes are 
plotted over diameter and height, re- 
spectively. This is corect, since diameter 
and height are the independent variables. 
However, when graduating the volume 
axis the dependent and independent vari- 
ables have been reversed. Volume should 
be the dependent variable to be plotted 
over graduation distance as the indepen- 
dent variable. This reversal of the varia- 
bles gives the average graduation dis- 
tance for a given volume, instead of the 


U. S. D. A. Tech. Bul. -304,apn7aa 
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desired average volume for a given grad- 
uation. The error thus introduced sel- 
dom will be large, but can be eliminated 
by turning the graph on its side when fit- 
ting (bearing in mind that deviations are 
on a logarithmic basis). 

(5) After graduation of the volume 
axis, the procedure calls for a check of 
the chart by plotting tabular volume over 
actual volume, (the variables are reversed 
here, also) any departure from a 45° 
straight line through (1,1) indicating the 
need for correction of the volume scale. 
This is incorrect. The next step should 
be the anaylsis of the diameter and 
height scales for possible improvement. 
The actwal—Ist estimated volume curve 
is useless at this stage. The graduating 
curve is fundamentally a curve of actual 
volume over graduation position. The 
value assigned to the graduations entered 


DISTANCE OF GRADUATIONS ABOVE ARBITRARY BASELINE 


i 2 3 4 
VOLUME (CUBIC FEET) 


Fig. 2—Lower portions of the graduating curves 
for volume based on intersections: with the 
curved axis of Figure 1. The solid curve, 
fitted to the crosses, results from the use of 
diameter-height class averages; the broken-line 
curve fitted to the circles results from use of 
averages by diameter class only. As indicated 
by the weighting numbers, the graph should 
be turned on one side when fitting the curves. 


6Uj. S. D. A. Tech. Bul. 304, p. 8. 
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therefrom are the curved actual volumes. 
Since the diameter and height scales re- 
main unchanged, the intersections of the 
connecting lines with the volume axis are 
the same as those used in graduating it. 
The “tabular” volumes are therefore the 
curved actual volumes. The check curve 
is, then, merely a curve of actual volume 
over curved actual volume and must re- 
sult always in a 45° straight line through 
(1,1) if no blunders have been made in 
the computations or graphic work. (Some 
change may be occasioned by the use of 
individual data instead of diameter class 
averages, but this would only confirm the 
desirability of using diameter-height class 
averages as discussed in (3) above.) 


The graduation of the volume axis in 
the proposed method is completely anal- 
agous (when the variables are not re- 
versed), with the same step in the base 
chart method. The only difference is in 
the units used to define the positions of 
the graduations. In the proposed method, 
graduation position is defined by the dis- 
tance above the base line (length of or- 
dinate), while in the base-chart method 
the graduation position is defined by the 
original scale of volume of the base 
chart. The measured—Ist estimate vol- 
ume curve of the base chart method is, 
therefore, a graduating curve and can be 
so used, although it is more convenient, 
for entering the graduations, to convert 
it to a curve of measured volume over 
distance above the base line which is done 
automatically in revising® the original 
graduating curve. 

The direct method of graduating the 
volume axis used by Demeritt and Mc- 
Intyre was discarded from the base-chart 
method in favor of the two-phase pro- 
cedure for the following reasons: 

Since it is desirable to use individual 
data in preference to group averages for 
determining volume axis intercepts, the 
plotting of the individual ordinates would 
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be laborious. 


When several corrections of the vol- 
ume scale are necessary, a series of 
plotted points would be needed for each 
correlation. As their positions would 
vary little, the confusion of points would 
make curve fitting extremely difficult. 


Working with large charts to minimize 
drafting inaccuracies, a long logarithmic 
cycle must be used to avoid steep grad- 
uating curves (a ten-inch cycle is used on 
the base charts). Volumes often cover 
three and sometimes four cycles, and to 
avoid breaking the curve at the end of 
the cycle (which makes curve-fitting ex- 
tremely difficult) a very large sheet of 
paper difficult to handle would be re- 
quired. 


By using a temporary scale of linear 
units along the volume axis, the position 
of each volume-axis intercept could be 
defined in terms of this scale and the 


points plotted, individually or as aver-- 


ages of small groups, on separate sheets 
of paper of any desired size, thus keep- 
ing the alinement chart a reasonable size 
and not cluttering it with a large number 
of plotted points in addition to the neces- 
sary curves. 

Any temporary scale, uniform, loga- 
rithmic, or otherwise, may be used to 
define the positions of the intercepts. The 
more closely the readings on the tempo- 
rary scale approximate the actual vol- 
umes, the more nearly will the curve of 
actual volume over temporary-scale-read- 
ing approach a 45° straight line through 
(1,1). As a curve approaching a 49° 
straight line is very easy to fit, a tem- 
porary scale producing this effect is high- 
ly desirable. Such an effect is produced 
by volume scales based on a general 
average form factor, or on geometric 
solids closely approximating tree form, 
and such scales are therefore used as the 
temporary scales in the base chart meth- 
od. This gives an added advantage in 
that any departure from the 45° line 
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through (1,1) indicates the nature and 
amount of deviation from average or 
geometric form. 


Since a check by the actuwal—Ist esti- 
mated volume curve is meaningless, it 
should be omitted. The correct check, 
the analysis of the diameter and height 
scales for possible improvement, was ap- 
plied to Demeritt and MclIntyre’s Table 
1 and Figure 3. The results of this anal- 
ysis are shown here in Figure 3-A and 
-B. Figure 3-A shows that only a slight 
improvement can be made in the diameter 
scale, but Figure 3-B indicates that a 
marked curvilinear correction should be 
made in the height scale. The first esti- 
mate from the curved axis chart of Fig- 
ure 1 was analyzed similarly, and the 
correction curves for diameter and height 
are shown in Figures 3-C and -D respec- 
tively. The magnitude of the height cor- 
rections are somewhat reduced but are 
still large enough to require marked re- 
vision of this scale. The corrections for 
both these charts exceed those required 
when using the base chart method. Fig- 
ures 3-E and -F show comparable curves 
for the same data worked up by the base 
chart method. Note that the compound 
curves of Figures 3-A and 3-C are re- 
placed by a simple curve in 3-E. The 
number of estimates required to com- 
plete the Demeritt-McIntyre chart with 
either straight or curved volume axis was 
not determined, but experience indicates 
that at least four estimates would be 
necessary. With the same data worked 
by the base chart method the fourth esti- 
mate showed that no further improvement 
could be made. 

(6) The accuracy of the completed 
base chart was greater than that of the 
completed chart given by Demeritt and 
McIntyre. Since individual tree data were 
not published, accuracy could be mea- 
sured in a relative sense only, by com- 
parison of the average percentage devia- 
tions of the diameter-height class aver- 
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ages, weighted by the number of trees in 
each class. For the tabular volumes of 
Demeritt and MclIntyre’s Table 1, the 
average percentage class-deviation was 3.94 
per cent, whereas the corresponding value 
for the completed base chart table was 
1.24 per cent. The ratio of these two 
values cannot be used as a measure of 
improvement in average percentage devia- 
tion of the individual trees, but the superi- 
ority of the base-chart table is strongly 
indicated. 

(7) There is no saving in time by the 
method given, as compared with the base 
chart. As many estimates are required 
by the proposed method as by the base 
chart method, and perhaps more because 
of putting the initial correction into the 
diameier and height scales, as mentioned 
under (2). In addition, time is required 
to graduate all three axes, whereas the 
base chart provides the axes already 
graduated. 

(8) The proposed method is limited in 
applicability. It cannot be adapted to 
the preparation of volume tables in board- 
foot units, since such tables require 
curved axes which could not be devel- 
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oped by the procedure given. The ir- 
regularity in board-foot volumes caused 
by neglect of taper, irregularity in the 
log rule itself, together with the arbitrary 
limits of merchantability, produces a com- 
plex effect which cannot be represented 
by straight-axes charts. This is particu- 
larly so with volume tables based on 
merchantable length instead of _ total 
height, where a tree with one log of 
minimum top diameter has the same 
volume regardless of diameter at breast 
height. This can be represented in aline- 
ment chart form only by having the vol- 
ume and height axes meet at the points 
representing one log in height and vol- 
ume of one log of minimum top diameter. 

The limited applicability of the pro- 
posed method, its technical errors, and 
its failure to conserve time when properly 
used, render this technic unsuitable for 
adoption as a method for preparing vol- 


ume tables. The author regrets having to 


criticize this method so severely, but, 
since methods are basic to all research 
and thereby influence conclusions reached, 
the risk of establishing and extending in- 
correct procedure is too great to ignore. 


a ne I I gy 


GROWTH AND ITS RELATION TO THINNING SAMPLE PLOT 
STUDIES IN MIXED HARDWOOD STANDS 


By CEDRIC H. GUISE 


Department of Forestry, Cornell University 


plots were established by the Depart- 

ment of Forestry at Cornell Univer- 
sity in a thirty acre woodlot near Maple- 
ton, in the northern part of Cayuga 
County, N. Y. One of the plots, plot I, 
was left untouched for purposes of con- 
trol; a second, plot II, was thinned heavi- 
ly, and the third, plot III, was thinned 
lightly. The project was undertaken for 
the purpose of studying the relation of 
thinnings of various grades to mortality, 
to subsequent diameter and volume growth 
in both rate and amount and to the gen- 
eral behavior of the stands in future 
years. 

Since the study was initiated, in 1914, 
the stands have been remeasured four 
times, a period of five years having 
elapsed between each reexamination. Re- 
measurements were made in the spring of 
each of the years 1919, 1924, 1929 and 
1934. The results of the remeasurements 
have been presented in three articles, 
each of which has the same title as that 
used in this paper. These articles may 
be found in the JourNnaL oF Forestry 
in the issues of May 1921 (Volume XIX, 
No. 5), February 1925 (Volume XXIII, 
No. 2), and January 1930 (Volume 
XXVIII, No. 1). 

The present discussion presents the re- 
sults obtained from the 1934 remeasure- 
ments, and analyzes briefly the behavior 
of the stands over the twenty year period 
which has elapsed since the plots were 
established in 1914. 

The woods in which the plots are lo- 
cated are approximately 45 years old. A 
clear cutting about 25 years prior to 
1914 had resulted in an evenaged stand 
about 30 feet in height, and composed of 


es the spring of 1914 three sample 
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a considerable number of species in mix- 
ture; trees had grown from both seeds 
and sprouts, and developed into a com- 
posite stand of the following species: 
hard maple, soft maple, basswood, hick- 
ory, elm, red oak, white oak, white ash, 
tulip poplar, butternut, black cherry and 
ironwood. The soil is a rich silt loam, deep 
and well drained over most of the area and 
of unquestioned value for agriculture. 
For a full description of the plots and the 
treatment accorded them, reference should 
be made to the JouRNAL oF Forestry for 
May 1921. 

Mortality —The mortality over a twenty 
year period in the control plot amounts 
to 52 trees or 31.9 per cent of the original 
163 trees; in plot IJ, it amounts to 8 
trees or 9.3 per cent of the original 86 
trees, and in plot III to 14 trees or 14.9 
per cent of the 94 trees remaining after 
thinning. 

The mortality during the first ten years 
was almost negligible, the greatest loss 
having taken place since 1924, partic- 
ularly in the control and the lightly 
thinned plots. The mortality in the heavi- 
ly thinned plot is still very low; half of 
the trees which have died in this plot 
have been lost within the last five year 
period. 

In 1914 the 86 trees in plot II repre- 
sented 53 per cent of the 163 trees on 
plot I; the 94 trees in plot III repre-— 
sented 58 per cent of this number. In 
1934, the numbers of original trees in 
plot II (78 trees) and plot III (80 trees) 
represent respectively 70 per cent and 72 
per cent of the 111 original trees now 
standing in plot J. 

Diameters and Basal Areas.—In 1914 
after thinning, the diameter breast high 
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of the average trees in plots I, II and HI 
respectively were 4.62 inches, 4.68 inches 
and 4.80 inches. In 1934 the diameters 
were 7.2 inches, 8.0 and 7.6 inches re- 
spectively. The periodic mean annual in- 
crease in diameter for the decade 1914 
to 1924 was for plot I, .138 inches; for 
plot II, .192 inches and for plot III, .154 
inches; for the second decade 1924 to 
1934, the increases were respectively .120 
inches, .137 inches and .123 inches. At 
each of the five year periodic reexamina- 
tions, the largest diameters were always 
found to be with the mean sample tree 
in the heavily thinned plot, and the 
smallest diameters in the control plot. 
The mean periodic annual increases show 
similar relationships, although in the 
lightly thinned plot the increases are 
not much above those in the control plot. 
In each plot the rates of diameter increase 
were greater during the first decade than 
during the second. In fact, after the 
1924 remeasurements there has been a 
steady decrease in the rate of periodic 
diameter growth. The immediate stimu- 
lation resulting from thinnings probably 
explains the more rapid development in 
the first ten years in plots II and III. 
In the control plot the more rapid rate 
of diameter increase during the first 
decade probably is due to the fact that 
the young stand was in a normally more 
vigorous period of diameter growth be- 
tween the ages of 25 and 35, than between 
the ages of 35 and 45 years. Basal area 
relationships show that the gaps which 
existed between the thinned plots and the 
control plots immediately after thinning 
in 1914, are gradually being closed. In 
1914 the basal area of the control plots 
raised to a per acre basis was 76.05 
square feet. The basal area in the heavily 
thinned plot was 41.38 square feet, or 
59 per cent of that in plot I; the basal 
area in the lightly thinned plot was 47.58 
square feet, or 62 per cent of that in plot 
I. After twenty years of growth, the con- 
trol plot has a basal area on a per acre 
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basis of 126.65 square feet. In plot II, 
the basal area on a per acre basis is 
108.04 square feet and in plot III, 100.10 
square feet. Plot II now has 86 per cent, 
and plot III 80 per cent, of the basal 
area in the unthinned stand. The rate at 
which these gaps are being closed has 
declined during the last two five year 
periods. 


Volumes and Volume Increment.—All 
volume data are raised to a per acre basis. 
In 1914, 11 cords per acre were removed 
in the heavy thinning and 8.2 cords in 
the light thinning. The volume increase 
is evident from the following figures. The 
volumes in plot I are respectively for 
1914, 1924, and 1934—17.41, 27.57 and 
37.60 cords; in plot II—9.90, 22.65 and 
33.80 cords; and in plot IIJ—10.88, 22.10 
and 32.00 cords. 


In 1914 the volume of plot IL was 57 
per cent of that in plot I; the volume of 
plot III was 62 per cent of that in plot I. 
In plots II and III, the ratios are now 
90 and 85 per cent respectively. Tabu- 
lated data show that the actual gain in 
each plot was slightly greater during the 


period 1914-24 than during the period 


1924-34. The total increases in the three 
areas, 20.2 cords, 23.9 cords and 21.1 


cords, represent over the twenty year 


period, for each a periodic mean annual — 


increment of over one cord per acre per 
year. 


TABLE 1 


PERIODIC MEAN ANNUAL INCREMENT 


PER ACRE 
Cords 
1914, 1919 1924, 1929 
Plot 1919 1924, 1929 1934, 
] .90 .93 1.09 .92 
II .96 1.67 1.26 .96 
Ill 94, 1.31 1.35 .63 


_ 


t 


es 


STUDIES IN MIXED HARDWOOD STANDS 


The actual volume increments have 
with the exception of those for the last 
five years in plot III, been well sustained, 
ranging from .90 cords to 1.67 cords. 
In the control plot there has been little 
significant difference during any of the 
periods. In both of the thinned plots the 
mean annual increment was heaviest in 
the second and third five year periods, 
and during the last has started to de- 
crease, the drop being rather great in the 
lightly thinned stand. This is undoubtedly 
due to some purely local condition. With 
the exception of this, the mean periodic 
increments are always greater in the plots 
which were thinned, than in the control. 

The periodic mean annual increments 
per acre in cords for each of the five 
year periods are shown in Table 1. 


Conclusion.-—A detailed tabular pres- 
entation would be required for a com- 
plete analysis of the behavior of the 
stands in relation to mortality, and to 
diameter and volume increase. However, 
from this brief article, attention may be 
called to several points, one of which is 
that the stimulation of growth, resulting 
from thinnings in stands of the character 
discussed, takes place to greatest extent 
during the first ten or fifteen years. After 
that period the growth rate begins to 
decline, and indicates, for experimental 
purposes, a new set of thinnings. From 
these studies it is apparent that a moder- 
ately heavy thinning stimulates growth to 
a greater extent than a light cutting, al- 
though even the heavy thinning must not 
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open the crown to the extent that soil 
deterioration may take place. 

In all plots the dominant and co- 
dominant trees are in thrifty and healthy 
condition. The general appearance of 
the control plot is one typical of a stand 
which has been inadequately cared for, 
in that a number of the smaller trees 
which have died are still standing and 
partially decayed. Even in the thinned 
plots there is visible evidence that a gen- 
eral stand clean-up will soon be necessary. 
From external appearances the soil is in 
excellent condition in all plots. Prob- 
ably the most significant results in this 
study are that in the heavily thinned plot 
on a per acre basis, 11.2 cords were re- 
moved, leaving a volume which was 57 
per cent of that in the control plot, with 
comparable figures in the lightly thinned 
plot of 8.2 cords and 62 per cent. Due 
to the rates of growth and low mortality 
following thinnings, the volumes in plots 
II and III after 20 years are now within 
90 and 85 per cent respectively of the 
volume in the control area. 

From numerous points of view thin- 
nings in mixed stands of evenaged sec- 
ond growth hardwoods seem advisable. 
Considerable material is utilized which 
would otherwise be a total loss. Diam- 
eter growth is increased, which means a 
shorter technical rotation. There is little, 
if any, decrease in the final volume to be 
cut. And the quality of the final stand 
is much higher, for only the best formed 
trees of the more valuable species are 
retained. 


NUMBERING TREES ON PERMANENT SAMPLE PLOTS 
WITH RUBBER STAMPS AND PAINT 


By H. F. MOREY anp PAUL W. STICKEL 


Northeastern Forest Experiment Station’ 


This discussion of the numbering of trees on permanent sample plots is intended to 
aid those who contemplate installing such plots and to stimulate interest and thought 


in permanent sample plot technic. 


Although the authors are personally in favor 


of the rubber stamps and paint in lieu of metallic tags, they have attempted to pre- 
sent an unbiased discussion on the stamp and paint method. Comments are invited 
on this paper from those who have used either or both. methods. 


the permanent identification of each 

individual tree is necessary demands 
some sort of a system for marking these 
trees. The two systems most commonly 
used are (1) numbering the trees with 
small metallic tags which are attached to 
the tree with nails, or (2) painted figures 
on the bole. The painted figures were 
formerly applied free hand with a small 
paint brush, but with the recent influx of 
Scandinavian foresters, the rubber stamp 
method of applying paint has been intro- 
duced to American foresters. 

The use of rubber stamps and paint in 
lieu of metal tags for numbering trees on 
permanent sample plots is more or less a 
controversial issue among research for- 
esters. The relative advantages of stamp- 
ing versus tagging trees appear to be some- 
what as follows: 


See sample plot work in which 


ADVANTAGE OF STAMPING METHOD 


1. The many disadvantages resulting 
from the use of nails to attach tags to trees 
—splitting of the smaller trees, develop- 
ment of frost cracks, imbedding of both 
nail and tags with fast growing species, 
pulling of nails to prevent imbedment, etc. 
—are eliminated. 

2. The chance for confusion to arise 
through the removal of tags by irrespon- 


‘Maintained by the U. S. Department of Agriculture at New Haven, Connecticut 


operation with Yale University. 
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sible persons or by corrosion is eliminated 
(2). (This advantage is minimized by use 
of stem maps. However, the construction 
of stem maps is time consuming, especial- 
ly in dense stands, and except in excep- 
tionable cases may not be justified by the 
results obtained) . 


3. Considerable time is saved when the 
trees are measured. (When done prop- 
erly, the stamped numbers are visible at 
a considerable distance from the tree, thus 
doing away with the necessity of having 
to inspect a considerable number of tagged 
trees before any particular tree is found. 
The factor of visibility and ease of loca- 
tion is of considerable importance in~ 
brushy as well as in heavy-sprouting areas. 
This saving in time over a number of 
years offsets to a considerable degree the 
extra time consumed in stamping the fig- 
ures. Indeed, in dense sapling stands the 
time lost in applying the figures may be 
more than made up by the time saved in 
the ease of locating the trees during a_ 
single period of measurement. Advocates | 
of the tagging system may proclaim this 
to be of minor importance, providing the - 
trees are systematically tagged in narrow 
strips. However, it has been the writers” 
experience that tagged trees in dense 
stands are often very difficult to find even 
when they are placed systematically.) 


9 in co- 
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4. No preparatory time is required, as 
in punching out tags. 

5. There is no “break” in any series as 
occurs when individual tags of a series 
are lost. 


6. Heavy tag equipment need not be 
carried in the field, or if the tags are made 
at headquarters there is no waiting for 
tags when the supply unexpectedly is ex- 
hausted. 


DISADVANTAGES OF STAMPING METHOD 


1. Stamped numbers may become il- 
legible several years after being applied, 
due to 

(a) Use of an inferior grade or a too 
light application of paint, or 

(b) Use of too small a stamp on very 
rapidly growing trees, or 

(c) The accumulation of lichens or 
moss on the figures. (This has been ob- 
served to be of rare occurrence.) 

2. It may not be feasible to use it on 
those species, such as sycamore (Platanus 
occidentalis L.) and paper birch (Betula 
papyrifera Marsh.), whose bark frequent- 
ly cracks, fissures, or flakes. 

3. The bark must be dry when applying 
the painted numbers, while tags can be put 
on in the rain. ; 

4. Paint may be effaced by fire, thereby 
preventing conversion of the lot to a 
fire plot. (The degree of obliteration de- 
pends upon the quality of the smoke and 
the intensity of the heat. A pitchy smoke 
such as is caused by burning conifers may 
render the figures illegible. On the other 
hand, intense heat may not only efface the 
numbers on metal tags, but may loosen the 
nails holding the tags so that they fall 
and become lost in the ashes at the base 
of the tree. One of the writers has ob- 
served this to be true of burned loblolly 
pine (Pinus taeda L.) plots on the eastern 
shore of Maryland.) 

5. The breast-high point must be 
marked separately by paint, whereas the 
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position of the nail automatically marks 
the correct spot. 

6. It takes longer to paint a figure than 
to attach a tag. 

During a recent field season the writers, 
while using the stamp method, developed 
a technic for its use by a two-man crew 
which saved considerable time. The trees 
numbered included both hardwood and 
softwood species, with a great variety of 
bark characteristics. 

The equipment used by the writers in- 
cluded the following items: 

1 brush with stiff wire bristles 

1 10-inch draw knife 

1 414-foot straight stick for measuring 
the breast-high point 

Colored lumber crayons for marking the 
breast-high point 

1 set of rubber stamps (numbers 0-9, 
inclusive), 184 x 2 inches in size 

1 set of rubber stamps (numbers 0-9, 
inclusive) 114 x 11% inches in size 

Enamel (a good grade of outside white 
paint may be substituted) 

2 small round paint brushes such as 
are used for trimming purposes 

1 metal box with sling for transporting 
rubber stamps, paint, dipping tin, and 
brushes 

Turpentine 

Several clean cloths 

Before the actual stamping of the trees 
is undertaken, a certain amount of prepar- 
atory smoothing of the bark has to be 
done. With young conifers and young 
smooth-barked hardwoods such as the 
birches, aspen, and to some extent white 
oak, the bark is prepared by using a wire- 
bristled brush. It is best to select a brush 
whose bristles are fastened by a wire 
drawn through the middle of each group 
of bristles on the back of the brush. If 
the bristles are set in the back without 
this fastening they become loose and fall 
out. Trees with ridged bark require 
smoothing with a sharp-edged draw knife, 
ten inches or more in length. A smaller 
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tool may cause “barked” knuckles when 
used on the larger trees. When using the 
draw knife care should be taken to pre- 
vent injuring live bark of the tree, for the 
stimulation of callous growth that is like- 
ly to occur from such wounding may 
cause irregularities in tree form. To 
eliminate any possible irregularities in 
diameter at breast height due to smoothing 
the bark, the numbers should be placed at 
least one foot above the breast-high point. 

Light colored lumber crayons are su- 
perior to chalk for marking the breast- 
high point before it is painted. Ordinary 
white chalk, while visible on dry bark, is 
easily washed by rain, which may come in 
the interval between marking the point 
and painting it. 

The large stamps were used for large 
trees and the smaller stamps for smaller 
trees and plot corner posts. If desirable, 
the smaller stamps may be dispensed with, 
since they were seldom used on trees 
larger than 14-inch diameter breast- 
high. A 3-inch stamp is more desirable 
than the 2-inch size for numbering the 
more rapid growing species such as lob- 
lolly pine (Pinus taeda L.) because there 
is less distortion of the larger figure when 
the bark cracks due to diameter growth. 
The 2-inch size can be easily used on 
small trees down to 114-inch diameter 
breast height by slightly rolling the stamp 
from side to side of the first point of con- 
tact with the bark, being careful to hold 
the stamp tightly against the bark so as to 
prevent distortion of the figure. On the 
smaller trees, the figures composing the 
tree numbers should be arranged in a ver- 
tical instead of a horizontal row. Much 
of the success in making legible figures 
depends upon the quality and style of the 
stamps used. The wooden portion of the 
stamp should contain no cracks and 
should not split easily. The handles should 


*Professor S. O. Heiberg of the 
manufactured by the Superior Seal 
Michigan, 
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be firmly attached to the bases, preferably 
screwed in. The number should be borne 
by and firmly attached to a soft, spongy 
rubber base which in turn should be re- 
cessed in the flat wooden base. The style 
of the numbers should be plain, not fancy, 
for the enamel or paint may blur the open 
portion of the figure. A fancy stamp is 
also harder to keep clean than a plain 
one.” 

Quick drying Super Valspar (Valentine 
Process) enamel appears to be more easily 
applied than outside paint because it sets 
more rapidly which decreases its tendency 
to “run.” It is not known whether the 
enamel will flake after continual exposure 
to the weather, but figures handpainted 
with a good grade of outside white paint 
have been known to be in good condition 
ten years after painting in the case of 
loblolly pine. When a can of enamel is 
first opened, the enamel is too thin to 
give desirable results. This may be over- 
come by adding a small amount of pure 
French zinc powder to thicken the enamel 
to the proper consistency. Through ex- 
perience it was found that practically the 
same consistency could be obtained by 
exposing the enamel in a shallow cigarette 
tin or dipping tray for a while in the air 
before applying to the stamps. When the 
enamel is of the proper consistency, it 
does not “run” after being applied to the 
tree by the stamp. 


A galvanized iron carrying case, such as 
described by Berg (1), was used for 
transporting the stamps and paint and 
was found to be satisfactory. | 


A two-man crew can number between 
50 and 125 trees per hour, depending — 
upon the size and species. The first man, 
starting at the first tree in the lower left- 
hand corner of the plot, marked the breast 
high point of the tree with lumber crayon, 


New York State College of Forestry, suggested a stamp 
] and Stamp Company, 
This stamp proved to be very well adapted to this work. 
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using the 414-foot stick as a standard. He 
then prepared the place for the numbers 
at a distance of about a foot above the 
breast high point. When this was com- 
plete he proceeded to the next tree, work- 
ing in a narrow strip along the contour 
toward the lower right-hand corner of the 
plot. When this corner was reached, a 
second narrow band of trees was worked 
back to the left side of the plot. The work 
continued in this manner until the plot 
was completed. To further facilitate find- 
ing the trees, the numbers on the indi- 
vidual strip faced a direction opposite to 
that in which the strips were worked. Thus 
by standing at the last tree measured and 
looking toward the portion of the strip 
that hadn’t been worked, a person could 
sight the next tree with little difficulty. 
While the first man was preparing the 
trees, the second man stamped the num- 
bers on the trees. When all the trees on 
the plot were prepared for numbering, the 
first man commenced to “touch up” the 
stamped figures and paint.the breast 
height mark with a small trimming brush 
such as may be purchased at any 5 and 10 
cent store. The second man helped him 
complete this task after all the trees were 
stamped. 
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Although on first thought it may seem 
rather time consuming to go over the 
numbers a second time (the “touching- 
up” process), the writers feel that this 
practice lessens the repainting that other- 
wise might be necessary in the future. This 
second painting corrects irregularities and 
gives the painted numbers more body, for 
owing to the pressure which must be ap- 
plied in stamping to obtain a clean im- 
print the enamel is spread very thinly. 

Immediately after the stamping is done, 
the rubber stamp should be cleaned with 
a cloth dampened in turpentine. The 
stamps should not be allowed to stand 
in turpentine because the turpentine has a 
tendency to soften the rubber as well as 
to dissolve the glue. 
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THE MATHEMATICAL EXPRESSION OF TREE TAPER IN VOLUME 
TABLE CONSTRUCTION 


By RAY F. BOWER 


Two main divisions are apparent in current studies of volume table construction. The 
first is the averaging of tree volumes by graphic means; the second is an attempt to 
express taper or volume of a tree by a mathematical formula. Some investigators have 
recognized the variation in form or shape of the sample trees and have given some 


consideration to this in their studies. 


Others have seen fit to ignore a difference in 


taper and average all trees in the sample, usually on a diameter-height basis. 


4 ‘REE volume is dependent on three 
vadiables—diameter, height and ta- 
per, i. e., form. When volume tables 

are constructed with a consideration of 

diameter and height alone, the resultant 
tables represent the volume of trees of the 
average form of the sample used in the 
volume table construction, and are only 
applicable to forest areas having the 
same average tree form as that of the 
sample trees. When these tables are ap- 
plied to stands having a different aver- 
age form the results are not satisfactory. 

This accounts for the failure of tables, 

constructed for one region, to estimate 

satisfactorily timber of the same species 
but in another part of its range. 


EXPRESSION OF TREE TAPER AND ForRM 
CLASSIFICATION 


In a study of taper and form of trees 
it is necessary to place the measurements 
on some relative basis which will elimi- 
nate the effect of size in the averaging of 
data. 

The customary method of expressing 
taper has been to relate diameter at a 
predetermined point to that taken at some 
standard point, as a ratio or quotient of 
the latter. The relation most commonly 
used has been that of the diameter at 
half the distance between the tip and 
breast height over the breast height diam- 
eter, all measurements being taken inside 
the bark. The resultant ratio has been 
generally used to indicate the form quo- 
tient of the tree, and form quotient units 
on a five per cent interval have been the 
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customary form class group. ‘This pro-- 
cedure has been standardized by Jonson) 
in Sweden and has been generally accept-- 
ed by American investigators. 


EXIsTING MATHEMATICAL EXPRESSIONS 
APPLIED TO VOLUME TABLE 
CONSTRUCTION 


Jonson (2 and 3) in his application) 
of Héjer’s formula 
d c+1 
—= C log 
D 


c 
used a type equation as an expression of 
the average taper curve of a form class 
group. The equation was chosen because 
it was a close approximation to the ac- 
tual tapers of Scandinavian species. Like- 
wise, Behre (1) who found difficulty in 
fitting Jonson’s conclusions to Ameri- 
can trees, selected the type equation 
x 
Y = ———— as a closer approximation 
a + bx : 
to the actual tapers of Western Yellow 
pine. 


The recent work of Schumacher and 
Hall (4) presents the first actual mathe- 
matical expression of tree volume de- 
rived from a statistical analysis of the 
measurements of the sample. This work 
disregards variations in taper of the sam- 
ple and expresses the volume of the tree 
of average form. The volume equation 
is derived by a multiple correlation prob. 
lem in which volume, diameter and height 
are the three variables considered. 


f 
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THE MATHEMATICAL EXPRESSION OF TREE TAPER 


MATHEMATICAL EXPRESSION OF TREE 
TAPER 


The consideration of form as a variable 
of volume is made by computing the form 
quotients at each tenth of the length of 
the stem above breast height, i. e. per- 
centile form quotients, thus securing a 
standardized set of percentile taper ratios 
for the tree. This set of ratios is com- 
monly classified by form class groups in 
the manner established by Jonson. 

A mathematical expression of the aver- 
age taper curve of a given form class can 
be secured by a statistical analysis of the 
average percentile taper ratios referred 
to above. This procedure not only gives 
due consideration to variations in taper 
of trees but facilitates volume table con- 
struction, in that only one analysis of 
taper measurements need be made to de- 
rive the equation of the average taper 
curve. With this equation at hand any 
kind of a volume table desired can be 
easily calculated without again going 
through the laborious grouping and aver- 
aging processes. The checks needed on 
the accuracy of the work are also greatly 
simplified as only one set of checks is 
needed for all tables constructed. 


Steps in METHOD 


The methods here presented were 
volved while working with taper mea- 
surements of red spruce, and illustrations 
are taken from this work. 

Field data consisted of taper measure- 
nents for 523 trees. The measurements 
nade on each tree were of the usual type; 
1amely, inside and outside bark diameter 
it each tenth of the length of the stem 
yetween the tip and breast height; and on 
he stump at 1, 2 and 314 feet above the 
round. Total height, used length, length 
f live crown and stump height were also 
ecured. 

In the office, diameter inside the bark 
t each tenth of the length of the stem 


‘5 — Summation of values as indicated. 
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between the tip and breast height was 
expressed as a percentage of inside bark 
diameter at breast height. The percentage 
diameter at half the length above breast 
height was taken as the form quotient of 
the tree and all trees were grouped or 
sorted into form class groups. Each 
group covered a range of five per cent 
or fifty form quotient units. For exam- 
ple, form class 600 included 575-624. 
With the sorting accomplished each form 
class was tabulated separately and the 
average percentage diameter inside bark 
computed for each tenth of the length 
of the stem. 

By plotting average percentage diam- 
eters over percentage height, a graphical 
picture of the average taper curve of 
each form class was secured. An equa- 
tion of this average curve was desired. 
If the trend had been linear a straight 
line equation of the type (Y =a-+ bX) 
would have sufficed. However, in all 
cases the trend was decidedly curvilinear, 
indicating a second degree curve. The 
general type form of the second degree 
curve is (Y=a-+bX-+cX?). The 
equation of the second degree curve of 
best fit to the original data for each form 
class was secured by the “Method of 
Least Squares.” Values needed in deter- 
mining these equations are illustrated in 
Table 1. 

Percentage height, being the independ- 
ent variable, is expressed by X, and all 
X values remain constant for all form 
classes. This greatly simplified the work 
involved in determining the curves of 
best fit. Percentage diameters are de- 
pendent values and vary with each form 
class. Three normal equations are need- 
ed to determine the constants of the sec- 
ond degree equation. These are—in sym- 
bolic form— 


»(Y)=aN + bd (X )+c2(X?)! 


=(XY)=ad(X )+ bd (X?) +c2'(X?) 
> (X?Y)=a>(X?)+ b2(X3) +c2(X*) 
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In Table 1, Y2 was also computed. This 
value is not needed in curve fitting but 
was later utilized in a statistical check 
on the fit of the curve. The normal equa- 
tions can either be solved simultaneously 
or by determinants to secure the value of 


the constants. In this study determinants 
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Values needed in solving this equation 
are found already computed in Table I. 
The standard error around the curve of 
best fit for form class 600 is (.00845). 
In addition a relative measure of fit 
was employed as a check. This check is 
called the coefficient of correlation and is 
designated by the Greek letter rho. 


jee 2 
pxy —a 


S(¥?2)—N(¥)? 


were employed. The equation of the 
average taper curve of form class 600 
was found to be 


Y=.0139-+1.3859 X—.4097 X? 


TABLE 1 
FORM crass 600 


X Y XY Xx? Y? 
0 000 0000 00 000000 
1 162 0162 01 026244 
Pe) 277 0554 04 076729 
3 394 1182 09 155236 
4 506 2024 16 256036 
5 606 .3030 25 367236 
6 701 4206 36 491401 
7 772 5404 49 595984 
8 853 6824 64 .727609 
9 927 8343 81 859329 

1.0 1.000 1.0000 1.00 —_ 1.000000 

55. 6198. 4.1729 385 4.555804 


X = Percentage height from the tip to breast 
height. 


Y = Percentage breast-high diameter. 


Certain statistical checks were employed 
to measure the degree of fit of the curve 
to the original data. The standard error 
measures the deviation around the curve 
of best fit in terms of the original data. 
In nature it is comparable to the stand- 
ard deviation around a mean, but is bet- 
ter suited to a trend of this sort. The 
type equation of the standard error is: 


The limits of the value rho are 0 and 
1. 1 indicates perfect correlation and 0 
indicates no correlation. The values 
needed to solve this equation are also 
found in Table 1. For form class 600 p 
was found to = (.99964). 

Due to errors inherent in sampling, the 
mean form quotient of a form class 
group rarely falls on the arbitrary mid- 
point of the class. In the more common 
graphical methods of averaging data, this 
is corrected by cross curving and _ har- 
monizing of curves. In this work the 
equation of the curve of best fit has been 
found. A definite trend is indicated by 
the equation, and the curve has been 
derived for a form quotient value which 
corresponds to the average form quotient 
of the class. If the sampling was perfect 
the curve would fit a form quotient value 
equal to the mid-point of the form class 
group. By referring the equation to a new 
X axis, this can easily be accomplished. 
The slope of the curve remains the same 
at all points, as is indicated by absence of 
change in the (b) coefficient of the equa- 
tion of the curve. The Y intercept (a co- 
efficient) is the only part of the equation 
that is altered by the process. The follow- 
ing illustrates this procedure for form — 
class 600. 


: isa 
y= : 250 tae ee 


*Y is the mean of Y values. 
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MEAN Form Quotient—606 


Translation of axis to midpoint of class. 
Equation of the curve 


Y =.0139+1.3859X—.4097X2 
Aa Y. —.006 
Ve eh +.006 
Y,=.0079-+-1.3859X—.4907X2 


The equation of the curve of best fit 
expressing the taper of the tree has been 
found and has been made to pass through 
the arbitrary midpoint of the form class. 
The volume represented by this average 
taper curve was secured by use of in- 
tegral calculus. The volume derived is 
for that portion of the tree above breast 
height. Since the measurements are in 
percentages of actual measurements, unity 
indicates total height above breast height 
and also diameter at breast height. There- 
fore, volume derived is a fraction or 
percentage of volume of a breast high 
cylinder of unit diameter and unit. height. 

aD?AH 
The equiation used is V = 
4 
in which V = volume, D = diameter and 
AH = increment of height. Substituting 
X for H and Y for D the equation be- 
aY7AX 
comes V = ————_.. 
4 

The procedure in the case of the above 
form class 600 is illustrated below: 

a(Yi)? 


WP . AX = 0.31319 


4 


The value of .31319 really represents 
a percentage volume of a breast high 
cylinder of unit diameter and unit height 
and as such can be used as a form factor, 
but would be more useful if it expressed 
the volume of a cylinder of similar height 
but of unit basal area. The relationship 

Tv 
of basal area to diameter is as —is to l. 


4 
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Therefore, the computed percentage vol- 
Tv 

ume as above can be divided by — (.7854) 
4 

and converted to percentage volume of 

the basal area cylinder, thus setting up 

a form factor, .39876 which, when ap- 

plied to a table of breast high cylindrical 

volumes, secures a set of tree volumes 

above breast height for the form class. 


A careful check of the volume table or 
tabular value of each tree against the 
actual volume is common practice in 
volume table construction. Again statis- 
tical methods can be employed in execut- 
ing this check. The statistical checks 
which have already been computed for 
the taper curve of best fit in some degree 
furnish a check on the computed volume 
but are not directly applicable. 


If the volume table constructed by the 
above described methods was_ perfect, 
the tabular volume would correspond to 
the actual volume for each tree; and 
when the tabular values were plotted 
over actual volumes, the trend would be 
indicated by a 45 degree straight line. 
Approach to this ideal relationship marks 
the degree of correlation. Certain other 
statistical methods provide a means of 
measuring the degree of correlation. 

The check is a simple linear correla- 
tion problem in which four objects are 
sought. One of these is the equation of 
the straight line best describing the re- 
lationship between actual and tabular vol- 
umes for every tree. The b coefficient of 
the straight line equation marks the slope 
of the line. A slope of 1 indicates a 45 
degree line. Normal equations needed for 
fitting a straight line by the “Method of 
Least Squares” are 

>(Y) =Na+b2(X) 

>(XY) = ad (X) + bs (XK?) 
The type form of the straight line equa- 
tion is 


Y=a-+ bx 
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The coefficients for this equation are 
found by solving the two normal equa- 
tions simultaneously. 

Let X =the actual individual tree vol- 
umes. 

Let Y= the tabular or volume table 
tree volumes. 


Values needed to solve the linear correla- 


tion are: 
eX) eee OE 
(Yj a Oo. EL 
»(X?) = 1068.037 


>(Y?7) = 1048.434 
(XY) = 1056.387 
Solving the above normal equations: 
a = .473518 
b = .91369 
The straight line equation of relationship is 
Y = .473518 + .91369 X 
The second check is the standard error. 
This measure marks the degree of scatter 
around the line of best fit in terms of the 
actual data. The standard error is found 
by the equation 


x je 


N 


A third check is the coefficient of corre- 
lation. This expresses the correlation ex- 
isting between the actual and_ tabular 
values in relative terms. A value of 1 
indicates perfect correlation while a 
value of 0 indicates complete lack of cor- 
relation. This measure is found by the 
equation 


[ears 3 
yxy — ss 
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Similar procedure with some modifica- 
tion in the use of the calculus offers a 
ready method of computation of mer- 
chantable volumes. It is the purpose of 
the writer to follow this further in a 
second study and article. 


CONCLUSIONS 


The statistical analysis and mathemati- 
cal expressions herein employed have cer- 
tain outstanding advantages when applied 
to volume table construction. In_ this 


particular problem the work has been 


done on a form class basis. Some inves- 
tigators may not agree that form class 
tables are the most desirable. It is not 
the purpose of this paper to argue the 
superiority of form class volume tables, 
but it is suggested that the methods here 
employed are equally applicable to vol- 
ume table construction where form is 
ignored. 


= .33883 


As has been stated, the personal factor — 


is reduced to the minimum. Statistical and 


mathematical methods are employed entire- 


ly and the resulting tabular volume of the 
trees in the study show a remarkably close 
fit to the actual volume when checked sta- 


a 


V 


tistically. Certain advantages of the above — 


= .98677 


=(Y?)—N(¥Y)? 


The last check is the probable error of 
the coefficient of correlation and is ex- 
pressed by the equation 

1—r? 
P.E.r = 0.6745. 


= .003185 
N 


*Y¥—mean of the Y values. 


procedure are apparent. 


data is necessary for all tables desired. 


As soon as the 
equation of the taper curve of best fit to 
the averaged data is known any desired 
volume table can be quickly evolved. 
Only one grouping and averaging of the 
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A time study was not conducted on this 
method but, from experience with other 
methods, the writer does not believe the 
procedure here outlined to be more labor- 
ious, and possibly is less time consuming, 
than others. An intimate knowledge of 
statistics and integral calculus is not 
necessarily needed and the method pre- 
sents a simple, workable procedure for 
volume table construction which does away 
with the graph entirely and places all com- 
putations on a sound statistical and mathe- 
matical basis, resulting in a high degree of 
accuracy, and providing a sound basis 
upon which to \estimate the volume of 
standing timber in any desired unit of 
measurement. 
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BRIEFER ARTICLES AND NOTES 


se 


ForESTRY AT THE PiTTspuRGH MEETING 
or THE A.A.A.S. 


The Society of American Foresters did 
not have an official meeting in connection 
with the meetings of the American Asso- 
ciation for the Advancement of Science 
this year, but the program, as usual, con- 
tained a great deal of forestry interest. 
One afternoon session was held under 
the joint auspices of the Society and the 
Ecological Society of America. There 
are indeed few groups meeting with the 
A.A.A.S. upon which forestry does not 
impinge; plant physiologists, ecologists, 
botanists of all kinds are more and more 
devoting their attention to forests and 
trees; the programs of entomologists and 
pathologists are frequently taken up al- 
most exclusively with forest pests and 
their control. Sections O (Agriculture) 
and K (Social and Economic Sciences) 
are concerned with broader phases of 
conservation and natural resources plan- 
ning. Not only can foresters learn much 
of value from the program itself and 
contact with men in work closely affecting 
forestry, but also, if they are wise, can 
win a place of influence beside many 
older allied professions. 

A few notes on papers presented may 
be of interest. Mr. F. A. Silcox, Chief 
of the U. S. Forest Service, gave an ex- 
cellent address on the place of forestry 
in agricultural planning before a large 
audience gathered for a symposium on 
agricultural planning. He was followed 
by Professor P. A. Herbert, who spoke 
on the needed taxation changes on forest 
lands, and W. R. Chapline, Chief of 
Range Research in the Forest Service, 
who gave an illustrated lecture, “For- 
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estry Fosters New Approach to Water- 
shed Conservation,” following sound 
movies of C.C.C. crews engaged on ero- 
sion control and forestry work. 

Most of the papers of interest to for- 
esters were given before the Ecological 
Society. Dr. G. E. Nichols reported his 
investigations of virgin stands containing 
white pine, and advanced the conclusions 
that pine was a constituent of the climax 
virgin forest in mixture with other 
species; when numerous pines occurred 
together or were even-aged, they origin- 
ated following fire; when scattered in 
the forest, they originated in openings 
caused by windfall and similar causes. 
Dr. A. L. McComb, in another paper, 
pointed out the value of the size and 
growth rate of lower branches of white 
pine as indices of the mode of origin 
of the stand. The basal branches in 
trees at Heart’s Content were of similar 
size and condition to those on pines 
grown in openings in a mature stand, 
while those of virgin pine near Ludlow, 
Pa., were of the open grown variety. 
This indicates that the Heart’s Content 


: A 4 ; 5 t 
pine originated in openings in the forest, 


while that at Ludlow came in following 
fire or other widespread catastrophe. 

Dr. R. B. Gordon traced the original 
forest types of the Allegheny State Park 
in New York as based on descriptions of 


witness trees in old survey records, and — 


showed the subsequent changes which 
have occurred. Dr. C. F. Korstian, who 
presided at the joint session, reported 
results of experiments with trenched 
plots in the Duke Forest, which confirm 
the findings of Fricke, Toumey, and 
others that soil ‘moisture is frequently 


pet 
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the limiting factor in the establishment 
other vegetation 
under closed canopies. Dr. L. M. Turner 
reported yield studies of loblolly and 
shortleaf pines in Arkansas. 

The work of the Forest Research In- 
stitute in India was described most en- 
tertainingly by Dr. R. M. Gorrie, of 
Dehra Dun. His address was illustrated 
with moving pictures. About 160,000,- 
000 acres of forest are under government 
control. The Forest Research Institute 
apparently combines the functions of our 
Forest Products Laboratory at Madison, 
Wis., and the regional forest experiment 
stations. Over 3,000 permanent sample 
plots have been established. The silvi- 
culture of native conifers is quite well 
worked out, but regeneration of hard- 
woods is still a problem. About 2,500 
tree species are recognized in India. 
Their physical and chemical properties 
are the subject of much investigation. 
Many of the lesser-known woods can be 
impregnated and used as railroad ties 
or for construction work, and withstand 
termite attack. Bamboo, of which the 
fastest growing attains 38 feet in 21% 
months, is being made into paper. 
Several other papers given before the 
Ecological Society were of interest to 
foresters, notably the description of a 
Chilean rain forest, by Dr. Skottsberg, 
and of the white grub menace to forest 
plantations, by Dr. A. A. Granovsky. 
Both the American Phytopathological So- 
ciety and the American Association of 
Economic Entomologists had sessions de- 
voted almost exclusively to forest pests 
such as the Dutch elm disease. At a 
meeting of the former group a new bac- 
terial disease of poplar and willow was 
reported by Dr. Carl Hartley and B. S. 
Crandall; a root and collar rot of red 
pine caused by Phytophthora sp. by Dr. 
L. W. R. Jackson and B. S. Crandall; a 


similar species of the same genus attack- 


of reproduction and 
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ing black locust seedlings by E. B. Lam- 
bert and B. S. Crandall, among others. 

Dr. W. C. Bramble and E. C. Holst 
described the damage done by fungi 
which infect pines following bark beetle 
attack. The balance between mycorrhizal 
and pseudomycorrhizal infection of pine 
roots is of importance in some nurseries, 
according to Dr. K. D. Doak and P. L. 
Fisher, who showed numerous slides of 
both forms. Several papers read before 
the Botanical Society of America and 
the American Society of Plant Physiolo- 
gists, as well as discussions of weather 
forecasting at the meetings of the Ameri- 
can Meteorological Society, with the ob- 
vious connection with forest fire weather 
conditions, and also the addresses on 
correlation analysis and other statistical 
methods in the Econometric Society and 
American Mathematical Society, might 
be mentioned. Not counting contribu- 
tions of this nature, 58 papers directly 
concerned with forestry were presented, 
or about the same number as at the 
Cambridge meeting last year. (Cf. Jour. 
For. 32:348-349, 1934). 

The writer attended the meetings of 
the Council of the A. A. A. S., as repre- 
sentative of the Society, on three days. 
Dr. C. F. Korstian was the representa- 
tive of another affiliated society on the 
A. A. A. 5S. Council. The Association 
now counts in the membership of its 
affiliated societies over 700,000 names, 
er allowing for duplications, at least 
250,000 persons. Many of these are 
keenly interested in forestry, and by 
active participation of the Society of 
American Foresters in the A. A. A. S. 
much support will be obtained for for- 
estry. 

The following members of the Society 
were among those in attendance at the 
meetings: Silcox, F. A.; Chapline, W. 
R.; Forbes, R. D.; Korstian, C. F.; Kel- 
logeyeleh, Aten sg Uo Lotz, Hoes 
Baldwin, H. I.; Pillow, M. J.; Boyce, 
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J. S.; Brambel, W. C.; Herbert, P. A.; 

Wood, O. M.; Demaree, Delzie; Camp- 

bell, R. S.; Day, R. K.; Jackson, L. 
Henry I. BALDWIN. 


In supplement to the above, two reso- 
lutions relating to the work of the For- 
est Service deserve citation. They were: 

Resolved, by the American Association 
for the Advancement of Science, that 
any governmental reorganization planned 
should provide that the United States 
Forest Service remain, as at present, a 
part of the United States Department of 
Agriculture. 

Resolved, by the American Association 
for the Advancement of Science, that any 
reorganization of the United States Gov- 
ernment agencies should provide for the 
continuance in the Department of Agri- 
culture of the land utilization agencies 
now there, including the Bureau of 
Chemistry and Soils, Forest Service, 
Biological Survey, and the addition of 
such other agencies as have to do with 
the agricultural, forest, or range use of 
the public domain or the protection 
thereof from erosion. 
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Forestry DEPARTMENT REORGANIZED 


During the past year considerable 
study has been made regarding the needs 
of the Forestry Department at the Uni- 
versity of Maine, and as a result the 
curriculum has recently undergone severe 
remodeling to meet the needs of the 
times. This is the first step in the re- 
organization of the Department, which 
was established by act of the State Legis- 
lature in 1903. 

From the offering of the first courses 
in the fall of 1903 under the direction of 
Samuel N. Spring, now Dean of the New 
York State College of Forestry, until the 
year 1929 the Department was financed 
by the State direct, and the only contribu- 
tions made by the University were those 
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of space and the use of other departments 
for instruction in the basic sciences, en- 
gineering, the humanities, and the social 
sciences. In 1929 the Department was 
definitely made a part of the University, 
and has since been financed as any other 
regular department in the College of 
Agriculture. 

The new curriculum establishes a sum- 
mer camp, to be offered to all sophomore 
students for a six weeks’ period, allow- 
ing four credits in forestry subjects and 
two credits of surveying. The inclusion 
of this summer camp raises the weeks of 
practical field training in camps operated 
by the Department from nine weeks to 
fifteen, since the Department already owns 
and operates a camp for senior students 
on Indian Township, near Princeton, in 
eastern Maine. The facilities at this 
senior camp include 17,000 acres of state- 
owned land, which is managed by one of 
the faculty members subject to the ap- 
proval of the Forest Commissioner. Facil- 
ities for research are available on this 
township as well as the practical phases 
of forest management and logging. 

The summer camp work will include 
training in railroad, highway, and trail 
surveys, as well as preliminary training 
in silvics and silviculture, mensuration, 
and forest products. 
in the summer of 1936 in the western 
part of the state or in New Hampshire, 
a region admirably adapted for such a 
camp on account of the many activities, 
both private and federal, in that region. 


It will be located — 


Other changes in the curriculum in- — 


clude the strengthening of all the courses 
in the Department itself and the addition 


of courses in forest accounting, forest 


soils, and soil conservation, and a wider 
elective field in the humanities. 

In order to strengthen the courses in 
the Department one new man has been 
added to the staff, to handle the work in 
forest finance and management. 

D. B. Demerirtt, 
University of Maine. 
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PROFESSIONAL Forestry Tour To Scan- 
DINAVIA AND FINLAND JuLy 2 To 
AucustT 7, 1935 


A tour has been planned for foresters 
to Finland, Sweden, Norway, and Den- 
mark from July 2 to August 7 (not in- 
cluding ocean trip). The purpose is 
to visit forestry activities in northern 
Europe which have problems bearing 
upon conditions in America. There will 
be opportunity to study industrial for- 
estry, state forestry, public control of 
private forests, codperative woodland as- 
sociations, reforestation of waste land, 
forest schools, pulp and sawmills, silvi- 
cultural cuttings, logging operations, and 
extensive and intensive forestry. 

The members of the tour have been 
promised a cordial welcome by the for- 
esters of the Scandinavian countries and 
Finland. There will be occasions through- 
out the trip to meet leading foresters of 
northern Europe and hear them explain 
their work. 

The party will meet in Copenhagen, 
Denmark, and all transportation will be 
made in comfortable touring cars, driven 
by participants of the tour. The route 
will be through Denmark, north through 
Norway and Sweden to Finland, and 
back to Copenhagen through Finland and 
South Sweden. Meals and rooms will 
be taken in good hotels and inns en route. 

The price of the tour, except ocean 
fare, which can be obtained (both ways) 
for $161.00 and up, depending upon the 
boat and class, is $325.00. 

Further information may be obtained 
from the undersigned, who is guiding the 
tour. Reservations must be made as soon 
as possible and not later than April 25. 


The party cannot exceed 24. 
S. O. HEIBERG, 


N. Y. State College of Forestry. 
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1935-36 RESEARCH FELLOWSHIPS IN For- 
ESTRY 


Duke University announces the estab- 
lishment of graduate scholarships and 
fellowships in forestry available to men 
who offer promise early of becoming 
leaders in the profession. These will be 
available to men of high character and 
marked scholastic ability, who merit 
financial aid, as judged by their previous 
record and personal references. 

The annual stipends of these scholar- 
ships and fellowships range from $250 
to $650; the exact amount awarded to 
each successful applicant will vary with 
his qualifications. Preference will be 
given to men who have studied French 
and German and who have already ob- 
tained technical or professional training 
as represented by a degree from a school 
of forestry of good standing. 

Holders of scholarships and_ fellow- 
ships are required to devote their entire 
time for at least nine consecutive months 
to an approved program in forestry. 
They may become candidates for the 
M.A. or Ph.D. degrees when they meet 
the requirements for admission to can- 
didacy for these degrees, work for which 
is offered through the Graduate School 
of Arts and Sciences of Duke University. 
The major work should be in one of 
the following fields of concentration: 
forest-tree physiology, silvics, forest soils, 
silviculture, and forest management. This 
work will be closely coordinated with the 
research being conducted in the Duke 
Forest and in the University laboratories 
and greenhouses by the Forestry, Botany, 
and Zoology staffs. 

Application blanks for scholarships 
and fellowships may be obtained by 
writing to the Director, Duke Forest, 
Duke Station, Durham, North Carolina. 
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The closing date for filing transcripts of 
record and applications for the year 


1935-36 is April 15. 


The N. H. Forestry Department an- 
nounces that research fellowship in for- 
estry and allied subjects are offered at the 
Caroline H. Fox Research and Demonstra- 
tion Forest, Hillsboro, N. H. 

The purposes of the fellowships are: 
(a) to promote research in forestry and 
conservation (b) to aid advanced stu- 
dents and others engaged in research. 
The subject of study will be selected by 
the applicant, subject to the approval of 
the Advisory Board. It may consist of 
a problem proposed for thesis work by 
the applicant in connection with aca- 
demic studies. It should, however, be 
capable of completion within the period 
of the fellowship, in any case not to ex- 
ceed one year. 

Holders of fellowships will be ex- 
pected to publish the results of their 
studies, making proper acknowledgment 
for aid received from the Fox Trust 
Fund. Assistance will be given fellows 
in making proper arrangements for pub- 
lication. 

Application should be made on proper 
form and mailed not later than April 15, 
1935. Announcement of appointments 
will be made about May lst. 

For further information apply to Caro- 
line A. Fox Research and Demonstration 


Forest, Hillsboro, N. H. 


CorRECTIONS AVAILABLE For Cary’s 


WoopsMEn’s ManuaL (MANUAL FOR 
NorTHERN WoopsMEN) 


Some months ago several errors in the 
traverse table contained in this work 
were pointed out to the author; a careful 
check of this and the other mathematical 
tables followed and a number of such 
errors were found. 


JOURNAL OF FORESTRY 


Harvard University Press has printed 
a sheet containing these corrections and 
copies will be sent to owners of any 
edition of the Manual who apply. 
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NorTHERN Rocky MowunTAIN SECTION 
Apopts SHELTERBELT PROJECT 
RESOLUTION 


On February 11 the Northern Rocky 


Mountain Section of the Society adopted 


the following resolution: 


WHEREAS, One of the major conser- 
vation proposals to be acted upon during 
the present session of Congress is the 
further continuance of the Midwest Shel- 
terbelt Project, given its initial impetus 
in 1934 and precipitating a great flood of 
criticism, pro and con, from every corner 


of the land; and, 
WHEREAS, Much of this criticism is 


destructive, not based upon fact, failing 
to take into account that many of the 
1934 farm grove and shelterbelt losses 
were directly due to one or more of the 
following causes: 

1. Selection of ill-adapted species. 


2. Planting on spots showing most 
adverse conditions. 

3. Inadequate preliminary preparation 
for recent plantings. 

4. Neglect; and, 

WHEREAS, There are reported to be 


thousands of plantings throughout the 
zone in question which survived and pros- 


: 


pered during the 1934 drought; reliable | 


reports from experiment stations within 


the zone report that the majority of trees — 


planted in the spring of 1934 survived; 
the greatest scientific support for the 
project is in the form of tangible re- 
sults from literally thousands of plantings 
made by individuals and agencies within 


the zone during the past half century or 


more; and, 


Sn 
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WHEREAS, Those now entrusted with 
the project propose to insure its success 
through: 

1. Selection of species on the basis of 
past performance and proven adaptability 
to the region where they are to be 
planted. 

2. Previous classification of soils to 
determine where shelterbelts can be suc- 
cessfully established and maintained. 

3. Preliminary adequate preparation 
of planting sites to preserve moisture and 
protect young stock until established. 

4. Adequate care of the plantings 
through formative stages till the desired 
shelterbelts are attained; and, 

WHEREAS, There are abundant and 
irrefutable data which point clearly. to the 
conclusion that properly located shelter- 
belts will: 

1. Materially retard wind erosion of 
soils. 

2. Serve as catch basins for snow, 
thereby holding snow in the fields to 
melt and raise the soil water table rather 
than being blown off into depressions to 
accelerate floods and erode gullies with 
the first burst of warm weather. 

3. Reduce surface evaporation of soil 
moisture by definitely breaking the dry- 
‘jing summer winds. 

4. Provide protection to stock and 
humans from wintry blasts and summer 
heat. 

5. Raise social standards by intro- 
duction of the beauty and variety of tree 
growth in a treeless country. 

NOW, THEREFORE, BE IT RE- 
SOLVED, That the Northern Rocky Moun- 
tain Section of the Society of American 
Foresters, in its regular meeting February 
11, 1935, does hereby endorse and sup- 
port the Shelterbelt Project as those now 
in charge of the Project propose to see it 
through; furthermore, that this resolution 
be forwarded for early publication in the 
JournaL oF Forestry; that a copy be 
sent each Section; and that it be other- 
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wise used in any manner which will fur- 
ther the cause of the project in question. 
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RESOLUTIONS OF THE OzarRK SECTION, 
SocrETy oF AMERICAN FORESTERS 


The following resolution on controlled 
burning was adopted at a meeting of the 
Ozark Section held February 9, 1935. 

The idea of controlled burning of pine 
woodlands in the South for various pur- 
poses has received considerable publicity 
of late. It is the opinion of the Ozark 
Section, Society of American Foresters, 
that: 

1. Controlled burning, even of long- 
leaf pine lands, is understood to be still 
in the experimental stage outside of cer- 
tain local areas. 

2. The idea of controlled burning does 
not apply to the shortleaf pine region, 
and any publicity with reference to con- 
trolled burning should be thoroughly 
qualified as to the species and geograph- 
ical areas to which it applies lest the 
public be misled as to species and areas 
involved, with particular reference to 
shortleaf and loblolly pines and to the 


. area embracing the Ozark Section. 


3. Publicity on controlled burning 
should not at this stage be given formal 
status as in a numbered publication of 
any organization unless it is final and 
conclusive, but should be confined to 
confidential letters among individuals 
and representatives of organizations con- 
cerned. 

4. Formal publicity on controlled 
burning should be withheld until for- 
esters as a whole serving within an af- 
fected region are convinced of its prac- 
ticability, and should then be defined as 
to the specific species and geographical 
areas to which it should apply. 

5. Important practical problems, such 
as interference with state and national 
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forestry programs as regards appropria- 
tions for fire protection, are apt to result 
from misunderstood public conceptions of 
the controlled burning subject. 

At the same meeting the following 
resolution was passed on the Shelterbelt 
Project: 

Unfortunate early publicity gave to the 
general public and to many professional 
foresters an imperfect picture of the 
Plains Shelterbelt Project. 

The Forest Service has by now had an 
opportunity to outline its plan of ap- 
proach on this project. Due recognition 
is being given to limitations of certain 
soils to support tree growth and of suit- 
ability or lack of suitability of various 
species of trees to thrive under climatic 
conditions prevailing within the Plains 
area. Proper recognition of need of 
special site preparation and cultivation 
practices is being given. 

It is the opinion of the Ozark Section, 
Society of American Foresters, that the 
Shelterbelt Project as planned to be car- 
ried out, at least insofar as the portion 
of the Project lying within the boundaries 
of the Ozark Section is concerned, is on 
a thoroughly scientific, practical, and 
sound basis. It has excellent opportu- 
nities to be of service to the region in 
which it is located and, judged by plant- 
ings already established within the region 
and by experiences of individuals and 
of agencies actively engaged in forest 
tree planting within the region in the 
past, has every indication of successful 
accomplishment. 
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Dr. C. C. Adams, Director of the New 
York State Museum, Albany, New York, 
advises me that copies of the 1923 edi- 
tion of Dr. E. M. House’s “Wild Flowers 
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of New York” are still available from 
the Museum in two volumes at $7.00. 
This information is in correction of the 
statement in my recent review of the one- 
volume edition recently published by the 
Macmillan Co. that the Museum’s edition 
is no longer available. 
EMANUEL FRITZ, 
University of California. 


In hastily dictating some comments 
upon Reynolds’ excellent estimates of 
“How Much Timber America has Cut” 
in the January, 1935 JourNAL, I used a 
figure of 83 per cent of the total fuel- 
wood cut having come from sawtimber. 

There is nothing in Reynolds’ tables 
to justify a percentage as high as this. 
Reynolds writes me that 73 per cent 
would be nearer correct, and I am en- 
tirely willing to accept his judgment 
thereon. 

R. S. KELLoce. 
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MisusE OF YIELD TABLES 


In the January, 1935, issue of this 
JOURNAL there appears a paper by Ellery 
Foster entitled Stand-Basal Area Curves 
in American Yield Tables. 
contains such misuse of yield tables 
throughout that to let it pass unchal- 
lenged might be interpreted as tacit con- 
currence in the thesis presented. 

Foster attempts to answer the following 
two questions, which make up the second 
paragraph of his paper: 

“What might logically be expected of 
curves of stand-basal area over average 
stand diameter for normal, even-aged 
stands? Should they not (1) show a 
smooth and orderly variation of stand- 
basal area with average diameter, and 


The paper © 
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2) a consistent and orderly relation, if 
ny, of stand-basal area to site quality?” 

The answer to both of these questions 
; emphatically in the affirmative. But 
oster seeks the answer in 17 American 
nd 3 European yield tables by plotting 
tand-basal area as given for age and 
ite quality on average diameter of stand 
s given for the same age and site qual- 
ry; and he shows the resulting curves 
n each case. These curves cannot por- 
ray the true relation of stand-basal area 
9 average stand diameter because they 
how the relation of a part only of 
tand-basal area (the part that is due 
ntirely to age and site) to a part only 
f average stand diameter (the part that 
; due entirely to age and site). Now 
ome 20 to 50 per cent of the variances 
f both stand-basal area and average 
tand diameter are independent of age 
nd site quality. And these parts are 
ot in Foster’s pictures. 

There is only one way of arriving 
t the true curves of stand-basal area on 
verage stand diameter; the simple and 
rraightforward, although admittedly la- 
orious, method of sorting the original 
ample plot data -into stand 
iameter classes, calculating the average 
rand-basal area in each class, then plot- 
ng and smoothing the results. 

Foster’s dilemma is the result of misuse 
f correlation analysis, in that he takes 
1e estimated value rather than the actual 
alue of average stand diameter as an 
\dependent variable. Bruce’ pointed out 
ye error of this kind of manipulation of 
ariables a decade ago. 

Francis X. SCHUMACHER, 
U. S. Forest Service. 


average 


1 Bruce, Donald. Some Possible Errors in the Use of Curves. 


28. Nov., 1925. 
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THe Saratoca Tree Lirtinc MACHINE 


At a number of the forest nurseries in 
this country special machines have been 
devised for the lifting of nursery stock. 
These machines are found to be econom- 
ical and generally lift the stock with much 
less injury to the root system than hand- 
operated lifting forks or spades. These 
machines are either horse, tractor, or 
truck-drawn, with the actual lifting de- 
vice pulled with a close hitch or by a 
cable attached to a capstan set at the 
end of the row of beds. The source of 
power and lifting device are, therefore, 
separate units. By the incorporation of 
the whole machine into one unit, the New - 
York Conservation Department at the 
Saratoga State tree nursery, during the 
1934 season, made a distinct improvement 
in the previous system. 


The tree lifting unit consists of three 
principal parts: (1) A tractor, so con- 
structed as to straddle the usual four- 
foot seedbeds, is used as the source of 


Fig. 1—View of Saratoga tree-lifting machine, 
showing position of blade after passing through 
bed. 


Journal Agric. Research, 31:923- 
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power. (2) An attachment on the tractor, 
consisting of levers with rods attached 
directly to the actual lifting device, by 
means of which the device is lowered, 
raised, or adjusted for depth. (3) The 
lifting apparatus, consisting of a blade 
set at an angle, that is drawn beneath 
the trees. 

The tractor and lever attachment are 
standard equipment manufactured by the 
International Harvester Co., of Chicago, 
Ill. The tractor is a Farmal (F-12) with 
the wide front axle attachment. The lever 
attachment is the same as that used for 
the lifting of a farm cultivator. 

The main advantages of the machine 
are: (1) As one unit, the machine can 
easily be turned at the ends of the row. 
(2) As the lifting blade can be raised and 
lowered at any time, selections can be 
made for lifting certain beds within a 
row of beds. (3) The depth of the blade 
can be readily adjusted for differences in 
species or height of bed surface. (4) The 
tractor, with its ability to straddle the 
standard seedbed, can be used, while not 
lifting trees, for other purposes, such as 
the drawing of drilling machines, sand 
sifters, rollers, etc., as well as general 
field operations. 

The machine to date has been uscd 
only for lifting seedbeds, but can be used 
for lifting transplants also. In case of 
transplants the rows or beds must be 
planted so that the tractor wheels can 
be driven in the paths. With more or 
less solid planting, certain rows can be 
removed by hand to allow the wheels to 
pass. The machine has not been used 
to root-prune the trees in the bed, but 
undoubtedly can be adjusted to do so. 
In such case, the heavy blade set at an 
angle would have to be replaced by a 
thinner blade, held horizontally. 

The machine, as illustrated, has been 
used to lift several hundred two-year 
seedbeds with success at the Saratoga 


JOURNAL OF FORESTRY 


Nursery. Nevertheless, for prolonged 
use, the iron work of the actual lifting 
device should be built of heavier material 
other minor adjustments 


and certain 


made. 
E. F. Lewis, 
FE. J. ELtason. 
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An Iron SEED BED STAKE FOR [FOREST 
NURSERIES 


The forest nursery at Michigan State © 
College’s Dunbar Forest Experiment Sta- 
tion near Sault Ste. Marie, Mich., has 
developed a new seed bed stake for sandy 
soils. This stake is an improvement on 
the one previously developed for heavier 
soil at the College’s Bogue Nursery at 
East Lansing.? 

This iron stake can be pounded out in 
any nursery repair shop by unskilled 
labor, provided the shop is equipped 
with a forge, vise, cold cutter, and a block 
of iron %4-inch thick by 4 inches wide 
and 8 inches long. The stakes are made 
from strap iron 2 inches wide, 14-inch 
thick and 16 inches long. (Figure 1.) 
The process consists of bending the strap 
iron around an iron block so as to form 
an inverted j with a short side 4 inches and 
a long side 11 inches long. The steps 
of the process are: Cutting into 16-inch 
lengths, heating, shaping, and finishing. 
The fastest method of shaping in the nur- 
sery shop is to bend the hot iron around 
a %4-inch by 4-inch iron block, which 
should be 8 to 10 inches long in order 
to hold it securely in the vise. 


Costs: 

Labor: Actual time 1 minute 
Allowed time 114 minutes at $.45 $.009 
Materials: Coal .0O1 


* Mich. Agric. Exp. Sta. Quar. Bull. Vol. 16: 4, May 1934, p. 263. 
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The stake is adapted to continuous 
boxed beds which are to be sown length- 
wise of the beds with a seed drill. In 
using the iron stake the beds are lined 
out in the same manner as any boxed 
beds. Then the first board is set by 
driving one iron stake down over the 
edge of the board at or near the starting 
end. The next board is butted against 
the first and a second stake driven down 
over the joint so that each board receives 
approximately 1 inch of the 2-inch stake. 
The process continues in this manner, 
with no nailing necessary. The stakes 
are designed for 4-inch side boards, but 
they can be used on 6-inch boards by 
making the stake 12 or 13 inches long 
rather than 11 inches. 

The advantages of the iron stake over 
the old wood stake are: (1) They do not 
split with driving, and drive straighter 
than wooden stakes. (2) They save time, 
for they require no nailing and it is un- 
necessary to square the ends of the lum- 
ber. (3) They can be used over and over, 
for they last four to five times longer than 
wooden stakes. 

These stakes could, no doubt, be made 
cheaper if produced on a large scale in a 
power press, which could do the entire 
operation automatically. However, the 
Dunbar nursery finds it a good job to 
keep a man busy on rainy days and at 
odd times. 

P. W. Rossuns, 
Dunbar Forest Exp. Sta., Michigan State. 


We 


Fig. 1—Seed bed stake. 
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Practice of Silviculture. By 
Ralph C. Hawley, Morris K. Jessup, 
Professor of Silviculture, Yale Uni- 
versity. Third edition, rewritten and 
reset. pp. 340, 68 figs. John Wiley 
and Sons, Inc. New York, 1935. 


The many foresters who have used 
Hawley’s Practice of Silviculture as text 
or reference will welcome the appearance 
of the third edition and will be glad to 
know that, like the successful shoemaker, 
Hawley has stuck close to his last, in- 
troducing no radical changes. At the 
same time, new material has been effec- 
tively introduced so that the new text is 
25 pages longer than the second edition. 
None of the many expressive diagrams 
contained in that edition have been 
omitted, but the “forest terminology” 
which was included in the appendix of 
previous editions has been left out. The 
selected lists of references for supple- 
mentary reading that follow each chapter 
in the earlier texts have been revised and 
augmented by recent titles. 

As in the previous editions, several 
chapters are devoted to forest protection 
because. in the author’s words, “‘protec- 
tion is an essential part of silviculture 
and oftentimes spells the difference be- 
tween profitable and unprofitable crops.” 
On the other hand the beneficial effects 
of fire as a silvicultural tool are recog- 
nized and recent experiments are cited 
to show how fire may be of assistance in 
establishing natural reproduction of de- 
sired species and in accomplishing other 
beneficial ends. But the use of fire is 
justified by the author “only when care- 
fully controlled and used with the great- 
est circumspection to accomplish some 
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definite beneficial purpose which over- 
balances the evil effects.” 

Among the other new material included 
is an interesting discussion of the recently- 
coined term “selective logging.” The term, 
according to Hawley, embraces too many 
ideas to recommend it for technical use. 
It is, however, a “magic word” which 
suddenly has revealed to landowners and 
lumbermen the usefulness of ideas long 
advocated by foresters. It has a “wide 
field of usefulness” and is applicable, 
in principle, over the whole country, but 
“by itself it is not a substitute for good - 
forestry.” 

At this time, when events in forestry are 
following each other at a rate and scale 
that may bewilder the most phlegmatic 
forester, it is most necessary to main- 
tain a firm grip on fundamentals. It is 
natural to picture the present as one of 
those formative periods when new points 
of view and new objectives are due to 
take the place of old. To a large extent 
this is probably true, for forestry is being 
looked at today in the light of social re- 
adjustment, land rehabilitation, and land- 
use planning; silviculture is more and 
more a factor in game management, 
streamflow regulation, erosion control, 
land economics, and even _ sociology. 
While these concepts are of course not 
new in forestry they have never before 
occupied the prominent position into 
which they have lately been forced by 
broad economic and social movements. 
This new emphasis, coupled with the 
pressure to accomplish large tasks in a 
short time, suggests to the prudent for- 
ester the wisdom of reviewing the funda- 
mental principles of his profession. The 
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appearance of this authoritative work on 
the Practice of Silviculture is therefore 
most timely. 
E. H. Frotruincuam, 
Appalachian Forest Experiment 
Station, U. S. Forest Service. 
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Identification of the Commercial 
Timbers of the United States. 
By Harry P. Brown and Alexis J. 
Panshin. McGraw-Hill Book Com- 
pany. 1934. 


This book is strictly a guide for the 
identification of wood. It is not a treatise 


on the general subject of wood technol-. 


ogy. Such a publication, the authors 
state, is planned as an addition to the 
American Forestry Series, of which this 
is the first. Only those anatomical and 
physical properties of wood are discussed 
which are of value in its identification. 
Following the general discussion of the 
structure and diagnostic features of wood 
are two elaborate keys, one based on 
features discernible with the unaided eye 
and hand lens, and the other based on 
icroscopic features. This arrangement 
permits the use of microscopic features 
or major subdivisions of the second key, 
ince no regard need be given to the per- 
on who does not have a microscope 
vailable or does not know how to use 
ne. For tradesmen, carpenters, woods- 
en, and technical men when away from 
aboratory facilities, the key based on 
ross features is presented. 
The dicotymous style of key is used 
hroughout. The authors do not hesitate 
o repeat the same species in different 
arts of the key, if their characteristics 
re of .a border-line nature. 
Accompanying the key based on gross 
eatures are 84 photomicrographs, two 
ches square, of cross sections magnified 
times, and 6 photographs of tangential 


based on microscopic features. 
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surfaces, natural size. All of the cross 
sections were photographed by trans- 
mitted light, but the conifers are positive 
reproductions, while the hardwoods are 
negative. This makes the pores in the 
hardwoods appear dark, as in examining 
the end surface of a piece of wood. 

Twelve illustrations at a magnification 
of 250 to 350 times accompany the key 
In addi- 
tion there are photomicrographs of cross 
sections and tangential sections of 84 
species of conifers and hardwoods at a 
magnification of 75 times. 

Following the keys are 74 pages of 
text, which gives a detailed description 
of each species in the keys. A glossary 
of technical terms accompanies the text. 

It is interesting to note that this book 
is further evidence of increasing interest 
and knowledge in the science of wood 
technology of late years. Gradually the 
idea seems to be taking hold that if we 
want to use our idle lands for growing 
timber we must know more about wood, 
so as to insure its extensive and efficient 
utilization. 

ARTHUR KOEHLER, 
Forest Products Laboratory, 
U. S. Forest Service. 
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Tropical Woods. Edited by S. J. Rec- 
ord. Numbers 33-40, March, 1933- 
December, 1934. School of Forestry, 
Yale University. 


This little magazine has just completed, 
with its Number 40, the tenth year of its. 
publication. It is a quarterly and is de- 
voted solely to scientific and semi-scientific 
articles on the tropical woods of the world, 
and on wood anatomy in general where 
this might aid in the study of the class of 
woods mentioned. These ten years have 
been consistent ones in policy and in the 
character and standards of contents and 
editorship, with steady improvement in 
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the subject matter and caliber of indi- 
vidual contributions. This improvement 
reflects the progress of wood technology, 
particularly as it relates to tropical woods. 
Professor Record founded the magazine, 
and has edited it continuously since its 
inception; and to him belongs the credit 
for the imagination in planning it, for 
the labor in producing it, and for mak- 
ing it a well-nigh indispensable journal 
for wood technologists. Each issue con- 
tains from about 48 to 72 pages, the 
larger issues being the eighth of each 
biennium and being accompanied by a 
general table of contents and index, so 
that eight issues may be bound together. 
There are now five such sets of eight, 
or five volumes. Tropical Woods marks 
the first and as yet only instance of 
specialization in forestry periodical litera- 
ture produced by American foresters, and 
oddly enough, this fact has escaped much 
notice. 

To give an idea of the type of ar- 
ticles, the reviewer picks at random from 
the last eight numbers. There are ar- 
ticles descriptive of a single species, 
genus, family, or order, e.g., The Wood 
of Sarcosperma paniculatum; a New 
Coccoloba from Colombia; Systematic 
Anatomy of the Woods of the Magno- 
liales. There are occasional articles on 
forest regions, e.g., The Transition Forests 
of Atlantico,* Colombia. Important ar- 
ticles concerning the study of wood tech- 
nology have recently been prominent, 
e.g., The Problem of Variation in the 
Structure of Wood; Measuring the Length 
of Vessel Members; The Diagnostic Value 
of Measurements in Wood Anatomy; 
Action of Hydrofluoric Acid in Softening 
Wood. 

Noteworthy in each issue is the appar- 
ently complete coverage, by means of 
notes, of the important current literature 
of the world pertinent to tropical woods. 
These notes are usually brief resumés or 
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significant extracts, with complete biblio- 
graphical citations. This department rep- 
resents much labor on the Editor’s part, 
but it greatly augments the value of the 
magazine. 
EMANUEL FRITZ, 
University of California. 
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First Annual Report of the Arkansas 
State Forestry Commission, for 
the Fiscal Year Ending June 30. 
1934. Little Rock, Ark. Pp. 118, 


illus. 


The first annual report of the Arkansas 
State Forestry Commission shows the 
development and accomplishments of the 
most recent of the state forestry organiza- 
tions. The primary aim of the Commis- 
sion is fire prevention. During the pe- 
riod covered by the first report burning 
was confined to 2.10 per cent of the 
area under protection. Forest protection 
was given to 2,484,208 acres of privately 
owned forest land, in the southern part of 
the state. The protection area is divided 
into protection units, 8 of which had 
been organized up to the publication of © 
the report. A regular personnel of 49 
employees fought 1,596 forest fires, which 
burned over an area of 52,196.44 acres 
of land with a damage of $58,664.32. 

The protection work is organized under 
a “three-way” plan between the land— 
owner, the state, and the federal gov- 
ernment. The cost to the owner is two 
cents an acre a year. Five hundred and 
forty-two such codperative agreements 
had been entered into up to July 1, 1934, 

During the period covered by the re- — 
port a state forest nursery was established 
in codperation with the U. S. Soil Ero- 
sion Service, through the allotment’ of 
$10,000.00 by that organization. Seed 
was planted for the propagation of three 
million black locusts for erosion control 
work. : 
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A motion picture truck and equipment 
for showing sound pictures was secured, 
and shows were scheduled throughout the 
protection area. A bulletin on fire pre- 
vention and also miscellaneous material, 
such as rulers, blotters, fans, and book 
covers were prepared for public distribu- 
tion. All county papers in the state were 
supplied with a bi-weekly news service 
and, in addition, various special stories 
were prepared. 

The Commission conducted the work 
in nine C.C.C. camps on privately owned 
forest land. The camps built 562 miles 
of telephone line, 23 three-room dwellings 
at the towers, 15 steel lookout towers 
(9 were obtained from other sources), 
and 887 miles of truck trails. They re- 
duced the fire hazard on 6,367 acres of 
land, spent 8,262 man-days fighting fire, 
dug 13 wells, surveyed 11,544 lineal 
miles, and built 2,350 bridges and cul- 
verts. 

CHARLES GILLETT, 
State Forester, Arkansas. 
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Bibliographie fuer Forstwirtschaft. 
(Forest Bibliography.) Interna- 
tionaler Verband forstlicher For- 
schungsanstalten (International 
Union of Forest Research Organiza- 
tions.) By Ph. Flury, with foreword 
by Gyula Roth. Zurich, 1934. Pp. 
115. (Reprinted from Vol. XVIII, 
No. 2, of Mitteilungen der Schweiz- 
erischen Anstalt fuer das forstliche 
V ersuchswesen.) 


This is the long expected bibliography 
for all forestry literature, the work chiefly 
of Dr. Flury of Switzerland, with the 
collaboration of many foresters, including 
Dr. Hesselmann of Sweden and the late 
Dr. Opperman of Denmark. Its genesis 
and completion are described in an in- 
troduction by Dr. Flury himself (pp. 
III to VIII), sole survivor of the com- 
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mittee of five appointed in 1903. The 
present publication, in German, is to be 
followed soon by translations in English 


and French. 


On the basis of this bibliographical 
classification, all forestry literature is io 
be card-indexed and the cards sent to 
subscribing members of the International 
Union of Forest Research Organizations, 
now including the leading American for- 
est schools and the federal forest ex- 
periment stations. Later, it is hoped to 
get out in book form all forestry litera- 
ture back to 1750. 


The classification is on Melvil Dewey’s 
decimal system (first used in the New 
York Public Library in 1873). Under this, 
6 is Applied Sciences, and 63 is Agricul- 
ture and Forestry, Hunting and Fishing. 
Further: 634 is Horticulture, Silviculture, 
and 634.9 is Forestry (Forstwirtschaft). 
Therefore, the international bibliograph- 
ical “Signature” for all forestry literature 
is 634.9, and these four numbers precede 
all others in the Subjoined Scheme, thus: 


634.9FO General Forestry (0.0) 
634.9F1 Forest Botany (1.0) 
634.9F2 Silviculture (2.0) 
634.9F3 Forest Utilization (4.0,5.0) 
634.9F4 Forest Protection (3.0) 
634.9F5 Growth, Yield yi 
634.9F6 Forest Organization (7.0) 
634.9F7 Forest Finance (7.2) 
634.9F8 Forest Administration (7.4) 
634.9F9 Forest Policy (8.0) 


The figures in parentheses are from the 
“General Classification of Forestry Litera- 
ture” as compiled by C. F. Korstian, John 
M. Briscoe, and A. B. Recknagel in 1923 
and as modified and expanded by the U. S. 
Forest Service (Mimeograph Edition, U. 
S. Forest Service Library, November 1, 
1934). It is at once evident that the “con- 
cordance” is not perfect. In the Korstian 
classification, 6.0 is Forest Engineering; 
9.0 is Associated Uses of Forests (Grazing, 
etc.); 10.0 is Technical Forestry Equip- 
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ment and Use (Photography, etc.). There 
is no counterpart for these in the Flury 
classification. The same difficulty exists 
in England and on the Continent. Dr. 
Flury recommends scrapping all conflict. 
ing systems in the future classifications 
and setting up a detailed “concordance” 
for use in cross reference from earlier 
catalogues. He illustrates this with the 
Oxford system of classification (pp. 17- 
20). 

At p. 23 begins the new classification 
itself, followed at p. 77 by a geographic 
index in which the United States is 73 and 
(for example) New York State is 74.7. 
Finally, at p. 87 is an alphabetical index 
with corresponding bibliographic symbol 
—for example, “Age Classes” is 65.1. 

The cards themselves will measure 
716x12% (3x47 inches). 
These cards are to be issued in duplicate 
—one for subject catalogues and one for 
catalogues by authors. All titles not in 
English, French, or German will carry a 
translation of the title in one of these 


centimeters 


three languages. 


The reviewer feels that the completion of 
so monumental a work is beyond all praise. 
The world literature in forestry will for 
the first time be systematically indexed 
and hence truly available to all research 
workers and others in interest. To this 
end, the codperating members of the Inter- 
national Union of Forest Research Organ- 
izations must be responsible for sending 
all titles to the central office in Stockholm. 
Fortunately for the United States, this 
task is sure to be fulfilled by the federal 
Forest Service Librarian. 

This German edition can be purchased 
directly from Mr. Sven Petrini, Secretary 
General of the Union, Experimentalfaeltet, 
in Stockholm, Sweden. 


A. B. RECKNAGEL, 
Cornell University. 
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Quarterly Journal of Forestry, Vol. 
XXIX, No. 1. January, 1935. Edited 
by W. E. Hiley. Official Publication 
of the Royal English Forestry Society. 
Dartington Hall, Ltd., Totnes, De- 
von, England. 


The leading articles in this number are 
the President’s address, stressing the need 
of a central forestry library in England, 
and a brief description by H. H. Chap- 
man of recent forestry development in 
the United States. Gencral Lotbiniere de- 
scribes the growing of poplar in England 
for match wood. The remainder of the 
Journal is devoted to shorter notes and 
reviews. 

H. I. Batpwin, 
Fox Research Forest, Hillsboro, N. H. 
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Empire Forestry Journal. Volume 13, 
No. 1, 1934. Edited by C. E. Legat. 
Empire Forestry Association, Trafal- 
gar Square, London. 


The Empire Forestry Journal is pub- 
lished but twice a year, and covers the 
field of forestry in Great Britain and all — 
its colonies—an exceptionally wide field, 
therefore, both geographically and in 
subject matter. More than half of the 
publication is taken up with reviews of 
the various annual reports of colonial 
forest commissions and many excellent 
reviews of books and scientific articles 
from all countries. Current numbers of 
other British forest journals are also re- 
viewed. The leading articles include an 
appreciation of the late Lord Novar, with 
portrait, and an able critical review of 
Some Ecological Conceptions, by R. 
Bourne, in which he traces the develop- 
ment of the Mono-climax theory of Clem- 
ents and Poly-climax theories. The au- 
thor leans toward the latter group, and 
points out that the majority of climaxes 
are edaphic or physiographic. 


REVIEWS 


A paper by S. L. Kessell on Forestry 
and Unemployment Relief in Western 
Australia contains some splendid illustra- 
tions of stand improvement work done 
there by unemployment camps, similar 
in many ways to our C.C.C. camps. It is 
significant that camps were limited to 
twenty men, which was found to be the 
number which could. be handled effec- 
tively by one overseer. Most of the work 
consisted in thinning young stands and 
girdling worthless trees left on cut-over 
land in order to free valuable young 
growth of jarrah (Eucalyptus marginata) 
and other valuable species. A very in- 
teresting account of how tsetse fly control 
and forestry go hand in hand is contained 
in an account by J. R. Ainslie. Early 
firing, that is, burning grass and brush 
at the beginning of the dry season, has 
been found effective in Nigeria. The 
tsetse is to a great extent eliminated, 
grazing is improved, and valuable forest 
growth is unimpaired. Mr. J. N. Oli- 
phant, formerly in British Honduras, dis- 
cusses the possibility of introducing the 
American type of power logging in 
Malaya and points out some of the difii- 
culties and objections, such as lack of 
skilled labor, high cost of fuel, and the 
dificulty of organizing the production 
with uncertain markets. C. C. Robertson 
writes a botanical description of some 
Mexican pines which have been grown in 
South Africa. It is interesting that promi- 
nence was also given to a discussion of 
the Copeland report by Fraser Story. 
There is also a wealth of editorial notes 
and correspondence. 

The Journal is well printed on a good 
quality of unglazed book paper, and the 
half-tone illustrations add considerably 
to its attractiveness. 


Henry I. BALpwin, 
Fox Research Forest, Hillsboro, N. H. 
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Trees of North America (exclusive 
of Mexico). Volume II—The 
Broadleaves. By George Rex Green. 
Edward Brothers. Ann Arbor. 1934. 
Pp. 344; 8% by 1034. - (Litho- 
graphed.) 


Volume II of this series deals exclu- 
sively with the broadleaves, while Volume 
I, which appeared in the latter part of 
1933, covered the conifers. 

Although many dendrological books 
have been written on the trees of the 
United States and Canada, only a few, 
including the present author’s, have at- 
tempted to follow and add descriptive 
material to the species given in Sudworth’s 


Check List. 


The author, with the exception of a 
few minor changes and omissions, has 
followed Sudworth’s species, their ar- 
rangement and nomenclature. Each fam- 
ily is introduced by a brief note on its 
characteristic features, composition, dis- 
tribution, affinities, and importance. Im- 
mediately following, the genera are dis- 
cussed along these same lines but in 
more detail. The respective species of 
the genera are described individually, 
under the following topics: Synonyms, 
common names, wood, leaf, flower, fruit, 
bud and twig, bark, form and size, root 
system, distribution, local occurrence, 
forest types and associates, optimum de- 
velopment, soil and moisture requirements, 
growth and age, light requirement, re- 
sistance, reproduction, and value for 
shade and ornamental purposes. 


It is obvious that these subjects cannot 
be exhausted in one volume. What the 
author did was to compile the ideas of 
investigators in various fields and the 
general information on trees into such 
form as to be readily available to students 
and others interested in the subject. 

An unfortunate omission in the book is 
the absence of a discussion on the nomen- 
clature and validity of species. Com- 
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ments upon certain of Sudworth’s species, 
especially those of Tilia, would have 
added to the value of the work. 

It is also difficult to start with the sec- 
ond volume unless one has read the first, 
and for this reason it would have been 
better if the preface and_ introduction 
given in Volume I were repeated in 
Volume II. Further, a glossary of terms 
is always a welcomed addition, especially 
to students. 

As a whole the work is well executed, 
and promises to be of value to both 
students and teachers of dendrology. 


H. F. Marco, 
Westfield, Mass. 


BRB 


Die Durchforstung als Auslese-und 
Veredelungsbetrieb héchster 
Wertleistung. (Thinning as a Se- 
lection and Improvement System of 
Management for the Highest Value 
Production.) By W. Schadelin. Pp. 
96. Verlag Paul Haupt. Leipzig, 
1934. 


In this interesting little book the au- 
thor presents what in his opinion con- 
stitutes the ideal thinning system for the 
highest quality and value production. 
There is little of concrete illustration in 
it, and it seems to be largely based on 
the author’s theories. However, one ar- 
rives at the conclusion that back of all 
his theories there lies considerable re- 
search work and actual practice. There 
is much in the book that should interest 
the American forester at a time when 
the Civilian Conservation Corps makes 
almost any silvicultural operation pos- 
sible. 

Schadelin lays the foundation for his 
“Auslesedurchforstung” in a discussion of 
the care of the young stand (Jungwuchs- 
pfiege). Without these preceding silvicul- 
tural operations thinning becomes diffi- 
cult. In this first stage undesirable indi- 
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viduals and species are eliminated either 
by removal or topping. Following the 
“Jungwuchspflege” comes the cleaning, 
which in this case the author terms “Sau- 
berung” rather than “Reinigung.” This 
indicates a somewhat less severe opera- 
tion than the usual cleaning. In fact, 
he states that the effects of cleaning 
should be apparent only to the trained 
eye of the forester. Undesirable indi- 
viduals are eliminated during the several 
cleanings. 

When the pole stage is reached the 
stand is ready for the selection thinning. 
Selection in this instance is used in its 
genetic sense, and the author stresses the 
value of thinning in the improvement of 
species. While the selection in the first 
two operations was negative in character 
(emphasis being placed on the undesir- 
able), it becomes positive in character 
in the thinning operation. The selection 
thinning is a crown thinning, and is rec- 
ommended in only one degree of severity. 
He recommends a short interval between 
thinnings. The use of basal area, num- 
ber of trees, or volume as a guide in 
thinning is not recommended. He con- 
centrates on the need of the individual | 
tree. Briefly, the system consists of de- 
veloping final crop trees by selection from 
a large number of “Anwarter” through 
successive thinnings. Each thinning has 
for its purpose the providing of suitable 
growing conditions for the various selected ~ 
trees. It is not intended to speed up the 
rate of growth, but to constantly maintain 
it at its maximum, thereby developing 
a better product. An accompanying re- 
sult is the increased quality of the prod- 
ucts removed in thinning. 


At about 50 years the selection has 
been completed, the proper quality has 
been secured, and attention is directed 
to maintaining the growth rate. This is. 
accomplished by a “Lichtwuchsdurchfor- | 
stung,” which is in reality an accretion — 
cutting. The best of the final crop trees — 
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are provided with space for unhindered 
crown development. In this phase vol- 
ume production is stressed rather than 
the quality. 

The understory is maintained for the 
protection it affords the soil and _ its 
value in promoting natural pruning and 
preventing the growth of thick bark. 
Natural pruning is favored. Artificial 
pruning of only dead branches is rec- 
ommended. 

There is a’ strong similarity between 
this system and Heck’s Free Thinning. 
The principal difference seems to lie in 
the fact that there is no definite selection 
of final crop trees which are favored 
from the start, but that one arrives at 
the selection of the final crop trees 
through the thinning operation itself. 

T. S. Hansen, 
Cloquet Forest Experiment Station, 
University of Minnescta. 
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Om Videns Produksjonsnedsettende 
Innflytelse I Skogen Og Midlene 
Til A Bekjempe Den. (The Influ- 
ence of Wind in Lowering Production 
in the Forest and Measures to Com- 
bat It.) By Prof. Agnar Barth. Sup- 
plement to Tidsskrift for Skogbruk 
No. 5. 1934. 


This interesting little monograph on 
wind in the forest is composed in Prof. 
Barth’s usual clear and vigorous style. 
After a brief enumeration of beneficial 
effects of wind, such as aid in cross- 
pollination, seed dispersal, reduction of 
frost injury by moving cold air out of 
hollows, etc., mechanical wind damage 
of various sorts is discussed at length. 
The phenomena of windfall and catas- 
trophic blowdown with their subsequent 
insect and fungus outbreaks are all too 
familiar to American foresters. Looked 
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upon as more or less inevitable in over- 
mature virgin stands, it has always been 
the hope that windfall in managed for- 
ests may be minimized by the application 
of proper silvicultural methods. There- 
fore the suggestions for avoidance of 
wind damage are of especial significance. 

Prof. Barth has always been an ardent 
exponent of selection forest, and recites 
in the present paper the many advantages 
of a many storied forest form as a pro- 
tection against wind. A broken crown 
canopy prevents concentration of wind 
pressure, and breaks currents up into 
small eddies which nullify each other. 
A selection form is more necessary the 
more rugged the topography. Where even- 
aged stands occur, it is well to have belts 
of selection type near lakes, bogs, and 
other clearings. Maintenance of low 
cover in the form of reproduction, and 
low branching along borders of stands, 
also prevent wind sweeping in and drying 
the surface. In exposed places, thinnings 
should be made cautiously and trees giv- 
en time to adjust themselves before an- 
other cutting is made. 

The effect of wind on tree form, on 
height growth, forest soil, assimilation 
conditions, and increment is discussed 
with citation of data from many sources. 
Wind is nearly always detrimental to the 


physiological processes, by hastening 
transpiration, resulting in closure of 
stomata and reduced assimilation, or 


what is worse, excessive desiccation of 
foliage and twigs. A many-storied forest 
form is again shown to be advantageous 
in minimizing physiological ill-effects of 
wind. Furthermore, a strong argument is 
made for denser stocking than some 
stands with which foresters have often 
been content. This treatise should prove 
especially useful material to teachers of 
silvics. 
Henry I. BALDWIN, 

Fox Research Forest, Hillsboro, N. H. 
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Our current editorial, “Foresters Must Think,” adjures our profession that it must think, sanely, 
constructively, and independently, and that it owes a professional duty, to the public welfare to 
guide the public thought aright in questions and problems of forest policy and practice. A long 
succession of preceding editorials have been written and published for the definite purpose of 
stimulating such thinking on the subjects with which they dealt, in the hope that some men at 
least would accept the challenge and, in this department of our JourNnaL (a free forum for inter- 
change of opinions), present their views for the benefit of all interested. Our February editorial 
at last bore fruit, and produced several “Letters to the Editor” from members of the Society of 
the sort to aid in the development of individual opinion on the points raised. Others have ex- 
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pressed their opinions confidentially. 


FOREST 
MASSACHUSETTS 


C. P. Cronk, CONSULTANT IN 
Propucts, WELLESLEY, 


I seem to pare away only a little each 
week on my unanswered correspondence 
but I cannot resist the temptation to write 
you an extra note of congratulation on 
your editorial, “The Facts for a Premise.” 
Yet those of us who believe that there 
is some reason for emphasis on_utiliza- 
tion and especially marketing, are much 
in the minority. 


Raymonp J. Hoye, AssisTANT PROFESSOR 


OF Forest Utitization, NEw York 
STATE COLLEGE OF ForEsTRY, SYRACUSE, 
New York 


The Society is to be complimented on 
having an editor who can analyze the 
forestry situation and present it in so 
fair a way as you have in your editorial 
in the February issue of the JourRNAL. 
Your editorial is splendid and is so 
meaty that’ it could easily be expanded 
into a volume. I like particularly your 
first and third paragraphs on page 96. 

Show me the forester who does not 
agree with your editorial and I will show 
you a man who does not own timber and 
who has not had the opportunity of mak- 
ing forestry practical. Forestry has too 


They are printed below.—FRANKLIN REED, Managing Editor. 


long been spun on theories and thin air. 
The school child who first looks at the 
answer in the back of the book and then 
works toward that answer after all knows 
at what destination he is trying to arrive. 
Would that more foresters could see that 
answer as they are working along with 
their forestry problem. 

Few foresters have had training or ex- 
perience in the marketing, use or eco- 
nomics of forestry and do not realize the 
seriousness of declining markets and its 


train of evils which reflect directly back — 


into this business of timber growing and 
the delicate relation between private and 
public forestry. The forestry problem in 
this country will never be satisfactorily 


solved until foresters have a better under- 
Propa- - 


standing of its broader aspects. 
ganda may have served its purpose but 
it is now time that we come down to 
sound reasoning. Let us face the whole 
problem and not only bite around those 
edges which please us most. 


C. S. Martin, Division Forest Enct- 
NEER, WESTERN PINE ASSOCIATION, 
PoRTLAND, OREGON 


I cannot refrain from writing you con- 
cerning your very timely and able edi- 
torial in the February JouRNAL. 
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You have stressed one aspect of the 
present situation which has given me 
considerable concern with respect to the 
result of partisan arguments, built on 
“preconceived conclusions,” so arousing 
prejudice and suspicion of motives that 
the objectives sought in a planned forest 
economy will be obscured—if not lost 
sight of entirely. This applies equally 
to both sides of the arguments involved. 
I have to watch my own step in that re- 
spect only too often. 

As I see it from a very close view, 
both the leaders of the lumbering indus- 
try and foresters agree upon the desir- 
ability and necessity of a stable industry, 
permanent communities and a sustained, 
We 
have been endeavoring with some success 
to build up an atmosphere of give and 
take between lumberman and forester— 
one in which they can sit around a table 
and discuss mutual problems without 
rancor and with a sincere desire to reach 
a solution. Such an atmosphere is very 
necessary if we are to work out those 
problems on a commonsense basis. It 
cannot be maintained if one group in- 
sists on calling the other names and im- 
puting to him ignoble motives. For bet- 
ter or worse the industry was given an 
opportunity to work out its forest prob- 
lems with the help and codperation of 
public foresters. The complexity of that 
task should be recognized. It is a far 
greater one than the organization of the 
rational forests under a single benevo- 
lent ownership. 

Sustained yield cannot be _ brought 
about by force of law alone. First, the 
economic obstacles must be removed one 
by one. Management plans must be 
adopted in those situations where condi- 
lions are favorable and then gradually 
extended to areas in which varied own- 
erships and conflicting interests com- 
plicate matters. Above all, if we are to 


regulated supply of forest products. 
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succeed, a background of mutual under- 
standing of each other’s problems must 
be maintained. Let us approach the ques- 
tion as foresters—not as partisan repre- 
sentatives of this or that interest. 

And may the Society of American For- 
esters continue its present policy of rep- 
resenting the profession as a whole, not 
just one of its branches. Let its judg- 
ments and policies be based on the sound 
foundation of professional ethics, taking 
into consideration the practical problems 
involved as well as the ideal condition 
we constantly strive for and never quite 
attain. 


Frep H. Morretu 


Congratulations on your editorial in the 
February number. 

I am mighty glad to see you come out 
so unequivocally in view of recent hap- 
penings. I have only one question re- 
garding what you said; that is, the hope 
that you hold out that if everyone gets 
busy to find new uses for wood, then 
maybe there will be so much needed that 
forest lands will all need be managed on 
a highly productive basis to supply the 
wood. My own guess is that new uses 
that may be discovered will not keep 
pace with new ways which substitute 
manufacturers will find to displace wood 
now being used. 

I am not sure that I make the point, . 
but what I want to say is don’t leave 
a trail that is seemingly not going in the 
right direction by holding out too much 
hope that you have discovered another 
that hasn’t much if any more promise 
of leading to the desideratum of intensive 
forestry for all forest lands. 


A. C. Sitvius, Forester, THE PuHILa- 
DELPHIA AND READING CoAL AND IRON 
Company, POTTSVILLE, PENNSYLVANIA 


In accord with my promise, made at 
our Section meeting, to give you my 
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opinion of your editorial in the Febru- 
ary JOURNAL: 

Your article is well written. Your con- 
clusions are so truthful and in need of 
fostering and adopting, by forest minded 
men everywhere, to the end that much 
greater emphasis may be centered on 
increasing wood consumption rather than 
wood growth. Stumpage prices are gen- 
erally too low now. Why drive them 
lower? Forestry to succeed economically, 
must have in this country relatively high 
stumpage values present. This can only 
be brought about by a_ predominant 
“Sellers Market.” The demand for wood 
must be constantly strong in relation to 
the supply. Research activities and efforts 
should be concentrated upon achieving 
this result. 


E. A. STERLING, FoRMERLY CONSULTING 
FORESTER WITH THE JAMES D. Lacey 
CoMPANY 


Your editorial in the February Jour- 
NAL deserves wide consideration. 

The whole question of forest policy, 
national and otherwise, has proved rather 
too complex for a ready answer. Per- 
haps one of the reasons is that no one 
has acquired all the facts nor has the 
gift of prophecy. Each advocate of this 
or that remedy is influenced by his per- 
sonal knowledge and by a viewpoint that 
reflects some individual slant on _ the 
situation. 

The net result is that there has never 
been complete agreement among foresters 
as to where we were going nor how we 
were going to get there. Least of all, has 
much consideration been given to what 
would be found after we arrived. Worn 
out slogans have been used as trail mark- 
ers and misinformation in some cases has 
taken the place of facts that were ob- 
scured or lacking. 

Things are moving too fast to talk in 
parables and by the same token it is 
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very essential to have the flexibility of 
mind and policy to meet changing condi- 
tions. It is also dangerous to hesitate 
about doing what is necessary but in 
deciding what to do the present trends 
and obvious facts should not be ignored. 
It is as easy to go too far as not far 
enough. Forestry is not a fetish nor is 
there any crisis that calls for hasty ac- 
tion that goes beyond the bounds of rea- 
sonable cost and needs. 

Now that the opportunity is here to 
do the many things long hoped for in 
safeguarding the forest resources, it is 
all the more important to bring the facts 
and requirements up to date. What is 
to be done with all the timber it is pro- 
posed to grow; what of the strikingly 
declining market; the increasing inroads 
of substitutes; the utilization of the low 
grade timber? Despite these factors, the 
forests are so indispensable for timber, 
recreation, protection and social benefits 
that there is no question as to the public 
interest and economic value. The plea 
is to build soundly on a factual basis, 
with prejudice and fallacies discarded, 
and in pointing out other tendencies that 
linger or prevail you have rendered a 
wholesome service. 


Karu A. SWENNING, FORESTER, THE MEAD 
CORPORATION, KINGSPORT, TENNESSEE 


In the light of recent discussions as to 
editorials, signed articles or expressions 
of personal opinion appearing in the 
JouURNAL, it would appear that the “Edi- 
torial” in the February issue expresses 
a thought with which the majority pro- 
fession should be in accord. It would. 
hardly seem proper to let pass such an 
opportunity as is here presented. 

The wood utilizing industries of the 
country have more or less completely 
accepted the inroads upon. their markets 
made by substitute materials. The manu- 
facturers of substitutes for wood products 
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have made capital use of every opportu- 
nity to sell the public on the importance 
of conserving the products of the forests 
by the use of their particular article. It 
appears that the timber interests of the 
country are becoming aroused to the ex- 
tent of the diminution of their markets 
from this type of propaganda and are to 
join forces in an effort to offset it. 

If the forestry profession will but see 
that their problem is not solely one of 
growing timber and of bringing the lands 
of the country to their best use but more 
than that is a problem of holding and 
expanding the markets for forest products 
a step of vital importance will have been 
taken. 

May I take this opportunity of con- 
gratulating you on this editorial and 
expressing the hope that from it there 
may develop an association between the 
forestry profession and the wood using 
industries that will be of mutual benefit. 


CARLISLE P. WINsLow 


This is just to let you know that I am 
entirely in accord with the philosophy 
of your editorial in the February issue 
of the JournaL. I have thought for a 
long time that the Society could well 
give more attention to this practical 
utilization phase of the whole develop- 
ment, and I am glad that you have seen 
fit to so boldly and vigorously stir the 
matter up. 

I expect to be in Washington in about 
10 days and will hope to see you and 
talk further with you about ways and 
means that we can assist in stimulating 
further thought and discussion of this 
matter. 


Prof. H. H. Chapman, President, 
The Society of American Foresters. 


DEAR Pror. CHAPMAN: 


Reference is made to your letter ask- 
ing me to attend the Society meeting. 
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This will not be possible much as I would 
like to. However, I would like to con- 
tribute the following: 

Foresters lost the most valuable recrea- 
tional areas because they could not com- 
prehend the values 
which they were withholding from public 
use. 


tremendous _ social 
Because they are not yet sufficiently 
cognizant of powerful political forces, 
national monuments and other areas are 
still being taken away without any logi- 
cal excuse. Political influence, also, bested 
the foresters in the selection of the C.C.C. 
overhead. Politics are still influencing 
us, whether we like it or not; and oc- 
casionally for good. The largest strides 
in forestry have been made by adroit 
political maneuvers. The expanded op- 
portunities for forestry today are no doubt 
the result of political action taken large- 
ly by men outside the profession. 

Political strategy, therefore, is a force 
with which foresters contend on every 
front, and our enemies are equipped with 
the most modern weapons and up to date 
methods. Foresters also are constantly 
colliding with economic pressure and so- 
cial forces. 

Silviculture may say that an owner 
should put on a bigger protective force, 
but if the owner has no funds, how can 
he? Range management may demand 
the removal of livestock, but if this means 
removing a man’s source of livelihood, 
economic and social justice can not be 
disregarded. Even if the above problems 
are satisfactorily solved, the livestock as- 
sociations may convince the Secretary of 
Agriculture or Congress that cuts are not 
justified. Land use plans may provide for 
the permanent and dependable adminis- 
tration of all forest lands, but who will 
interpret and apply the plans? No matter 
how well versed foresters may be in the 
technique of growing trees, the applica- 
tion of this technique calls for the keen- 
est of strategy in politics, economics, and 
social service. The real vital fights are 
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on these fronts, and interest of foresters 
is governed accordingly. Any ammuni- 
tion the JouRNAL can contribute along 
these lines will be most welcome to those 
in the fray. I do not know that name or 
insignia of the editor makes much differ- 
ence. It will be the nature of the man— 
the kind of interpretation he places on 
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his job—that counts. Jf he can develop 
all viewpoints on a problem, he will create 
more interest and make a bigger contri- 
bution towards its solution. He must 
have considerable economic, political, and 
social phases of forestry to hold the in- 
terest of the profession. 
Dana PARKINSON. 
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Explosives. and Blasting ‘Supplies. 
FOR ee OF FOREST. CONSERVATION WORK 


“Write for technical or non-technical information : 


ee ATLAS POWDER COMPAN 


gia eton, Del. Cable ‘Aadre : 


THE | Rap _ DIVISION a 


San Francisco, California 


THE NEW 3 POWER PRUNER 


No other brush cutting tool gives the same cutting power with easy pressure. No 
other brush cutter has the patented slide shift power slot. The Porter Forester 
is the most efficient two-hand brush cutting and pruning tool ever devised. 
Cuts easily, cuts clean, with no crushing or bark stripping. Has two 
sharp cutting blades. No dull hook. 


HKP FORESTER 
No. 1 Forester. 20” long cuts 1 3/16” green wood__$4.25 
No. 2 Forester. 27” long cuts 114” green wood... 5.50 
For heavy work in woods, roadside Sone 


H. K. PORTER, INC. g No. 3 Forester. 34” long cuts 2” green wood__. ... 7.00 


RETT, MASS. : 
an Fs Leaves a flat stump, has a long reach. Re eativae used in 
The Bolt Clipper People reforestation camps, ‘ 


Established 50 Years 


Just Published — 


IDENTIFICATION of the 
COMMERCIAL TIMBERS 


of the United States 


By H. P. BROWN 
Professor of Wood Technology, New York State College of Forestry 
and A. J. PANSHIN 
Research Assistant, New York State College of Forestry 
223 pages, 6 x 9, 274 illustrations, $3.00. 


RESENTS the information necessary to enable the reader to 

identify, easily and accurately, the commercial timbers of the 
United States by (1) characters visible to the naked eye and with 
the hand lens; and by (2) minute characters. 

The book includes an illustrated key based on gross characters, a 
separate illustrated key based on minute characters, descriptions of 
the anatomical structure of the woods according to species, and plates 
depicting each wood across and along the grain at right angles to the 


rays at 75X. 
aaa Order from 
4 
ee SOCIETY OF AMERICAN FORESTERS 
810 HILL BLDG., WASHINGTON, D. C. 
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UNIVERSITY OF MAINE 


ORONO, MAINE 


The Forestry Department offers a four year undergraduate curriculum, leading to 
the degree of Bachelor of Science in Forestry. 


Opportunities for full technical training and for specializing in forestry problems 
of the Northeast. Eight-weeks’ camp course required of all Seniors in Forestry, in 
practical logging operations, on Indian Township, Washington County, Maine, under 
faculty supervision. 

For catalog and further information address 
FORESTRY DEPARTMENT 


—SOUTHERN LUMBER JOURNAL 
| (A Ben Wand Publication) 
The acknowledged exponent and champion of Southern Lumber and Timber Interests. 


This monthly publication serves all of the Southern lumber associations. It is read by 
progressive manufacturers, wholesalers and retailers of the lumber industry who find its 
editorials, news articles and market reports invaluable. 

Subscription price is $2.00 per year in the United States.. Foreign countries and Canada 
$3.00 per year. Advertising rates on application. 

Send for a Sample Copy Today 


THE SOUTHERN LUMBER JOURNAL, INC. 
JACKSONVILLE P. O. Box 208 FLORIDA 


THE NEW YORK STATE COLLEGE OF FORESTRY 
SYRACUSE, N. Y. 


Undergraduate courses of four years are offered in forestry leading to the de- 
gree of Bachelor of Science. There is also opportunity for graduate work in several 
branches of forestry leading to advanced degrees. 

‘ The College has ample laboratories and classrooms in William L. Bray Hall and 
the Louis Marshall Memorial Building. It has forest properties approximating 20,000 acres 
that serve for demonstration, research and instruction in forestry. 
_ _. Special laboratories for instruction in wood technology, in pulp and paper making, | 
in kiln-drying and timber-treating and a portable sawmill are other features of this in- 
stitution. 


Catalog mailed on request. SAMUEL N. SPRING, Dean 


HAVE YOU RECENTLY CHANGED YOUR 
ADDRESS? 


Make sure that we have your correct address and insure prompt delivery of 
the Journat. All changes should be sent to 


SOCIETY OF AMERICAN FORESTERS 
810 Hill Bldg., 839 17th St., N. W. Washington, D. C. 


BARTLETT 


Safety Back Pole Saw 


sop epee WE WILL PAY 


TREE TRIMMER 


For large limbs + 
our New Safety Dy 

Back Pole Saw 
with a 5 foot 
top section and 
3 foot draw cut 
blade, will do 


50c each for copies of the 
January, 1934, February, 
1934, and March, 1934, is- 
sues of the JOURNAL OF For- 
ESTRY. If you wish, credit 


Trimmer is the 
most powerful 
cutting tool we 
have ever pro- 
duced. It has the 
Compound Lever 
cutting head and 
will sever any 
branch up _ to 
14%” in diameter 
with the slight- 
est effort. 8 ft. 
pole or longer 
if wanted. 

Both tools use 
the same exten- 
sion section. We 
recommend 8 ft. 


Write for Catalog 


Bartlett Mfg. Co. 


3015 E. Grand Blvd. 
Detroit, Mich. 


will be applied on your dues. 
Send along these copies to- 


day. 
> 


SOCIETY OF AMERICAN 
FORESTERS 


810 Hill Building 
Washington, D. C. 


Manual of the Trees of North America 


By CHARLES SPRAGUE SARGENT 


} ORTY YEARS went into the making of this book. Its author, 
the leading authority on the trees of America, was the founder 
and director of the Arnold Arboretum of Harvard University. 
In it is compressed all the essential information on the iden- 
tification, description and illustration of North American trees 
from Professor Sargent’s “Silva of North America.” The re- 
sulting book of 900 pages and nearly 800 illustrations answers 
every question on North American tree species and gives their 
ranges, the properties and value of their woods as well as 
their English and Latin names. Revised to include recently 
discovered species, this standard book, published at $12.50, 
is now offered at $5.00, less than half the previous price. 


Order from 


Society of American Foresters 
810 HILL BLDG. WASHINGTON, D. C. 


Not what we say, but... 
WHAT USERS SAY! 


i i - ‘ial Water )1 
The following are a few opinions from users of Ranger-Spec’ 

Bags and Hand Pumps. These have been taken from our correspondence « 
files and therefore should be of particular interest. 


WATER BAGS REPLACE DAMAGED WATER 
CANS 


“In conference with the State Forest Ranger of Riverside County he 
informed me that he and the men in his organization were very well | 
pleased with the RANGER SPECIAL Water Bag. He stated he would ¢ 
want a number of Water Bags to attach to pumps from damaged water | 
cans,.”’ 


INCREASED COMFORT 


“I tried out the pump thoroughly and found that it performed satis- - 
factorily and effectively in every respect. The increased comfort of the: 
canvas bag is very appreciable.’’ 

co} 


CAN KEEP PERFECTLY DRY 


“In carrying the bag on the back while it is in use, there is no leak- 
age from any part of it to wet the back. Practically all metal tanks leak | 
and wet the back, but not so with the Ranger bag. Anyone can keep 
perfectly dry with this bag, no matter how much they carry it.’ ‘ 


DEMONSTRATION PROVED WORTH 


“The samples which you sent us for demonstration purposes aroused 
considerable interest among our field men. We are ordering today through | 
the State Purchasing Agent eleven of your Ranger Special Water Bags 
with the short fire pump.’’ 


FEATURES THAT COUNT 


1. Made of seamless fabric (not metal), it fits wearer’s back like a cush- 


ion—no chafing; no discomfort. Absolutely no leakage or splash. _ 


2. Bag automatically deflates as water is pumped out—no slapping or 
swaying of water load. 


8. Water load is carried lower than in metal tanks—prevents “pulling” 

at shoulders. While this is ordinarily called a 5-gallon water bag, it 

R AN E } R is possible to carry as much as 6% gallons. 4 
( M 4. Unique hand pump (choice of 3 styles) forces steady, strong 50 ft. 

stream—extinguishes blaze from safe distance. f 
5. Complete dimensions (rolled up) 20 in. x 7 in. x 5 in. You can store 
3 to 5 RANGER SPECIALS where you would store one metal tank. 


6. Improved closing device enables operator to easily put hand into bag 
and remove sticks, leaves, etc. et 


WATER BAG . 


Also WAJAX High Pressure Portable Forest Fire 


HAND PUMP See a 
FENWICK-REDDAWAY MANUFACTURING CO. 


46 PARIS ST. NEWARK, N. J. 


DISTRIBUTORS OF RANGER SPECIAL WATER BAG 
OREGON 
WEST COAST WISCONSIN 

E, R. STANFORD _ Gee VIKING PUMP COMPANY 
409 N. Atlantic Boulevard, Alhambra, Calif. Portland, Ore. 2310 W. Vliet Street, Milwaukee, Wi 
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